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O U T the Tear 1629, our Learned 


P Country-Man, ED, WINSAT 
Sz Eſquire, Pabliſh'd a Treatiſe of Arith 
metich, divided into Two BOOKS, 


Treatiſe was, to remove the-DifficuE 


RES... ctice of Common Arithmerick, by the 
Help of Artificial or Borrowed Numbers, called'Logarithms, 
(whoſe proper Work is to perform Afultiphcation by Addi: 


Firſt Book omit divers Pieces of Common or .Prattice! Arith- 
metick, which for the perfect and univerſal Underftanding 
of it, were neceſſary ro be inferred: But, after the rt 
Impreſſion of both thofe Books was ſpent, our Author be- 
his Afiſtance therein; yet his other neceſſary Employments 
not permitting him to purſue his ſaid Purpoſe, he was pleaſed 
to impart his Thoughts concerning the ſame to me, together 


and ſupply it With ſuch Pieces of Practical Arithmetich, as 


Foundation; partly in his Life time, to his good Liking, And 


Care to be prepared for rhe Preſs; wherein I have uſed my 
beſt Endeavours, as well to preſerve this Book as a Monu- 
"ment of our ſaid Author's Worth, as alſo ro make it a com- 


: * * R 
vo oe 2 | AF eq 4 


che one Intitled Natural Arithmetick, 
che other Artificial Arithmetich; and 
in regard his principal Deſign in that 


ties which -ordinarily ariſe. in the Pra: 


ion; Diviſion by SubtraBtion, &c.) he did then in his Laid 


ing importuned to take Care of the Second Edition, he promis d 


with his Requeſt, That I would peruſe the ſaid Firſt. Book, 
for the Reaſons aforeſaid were wanting in the Firſt Edition. 
In Purſuance of this Requeft, T have contributed my Talent 
towards Perfecting the ſa id Trearife, upon our Authgis 


partly ſince his Deceaſe, in ſeveral Editiens committòt to y- 


Pleat Store-Houſe of Common Aritbmetick; from whence the 
= : 2 Ingenicus 
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The PAREFA CE. 


fagenious may bo furniſn d with the Excellencies of that Ah 
in Reference both to Common Affairs, as alſo to the adi 
Pyrts of the Mathematicks. And in order to thoſe Ends, have 


ade theſe following Alterarions and Additions; namel! , 
Vrſt, For the Eaſe and Benefit of thoſe Learners, that Yes 
fire only ſo mueh Skill in. Arizhmerick, as is uſeful in Accampts- 
Trade, and ſuch like ordinary Employ ments; the Doctrine of 
Whole Numbers, (which, in the Firſ# Edition, was inter- 
mingled with Definitions and Rules concerning Broken Num- 
bers, commonly called, Fractions,) is now entirely handled 
a*paff. e the full Knowledge cf Practical 
Arithmerick in Whole” Numbers might mote clearly appear, l 
have explained divers of the old Rules in the Firſt Five Chap- 
ters, and med a ned the Rules of Divifion, Reduction, and 
the Golden Rule, in abe Hintb, Seventh, Eighth, and Ninth 
Chapters; ſo that , now. -4r:þmetich in Whole Numbers is 
plainly and fully handled Fefore any Ent tance be made into 
the craggy Paths of Fractions, at the Sight of which ſome 
Learners are ſo diſtoutaged, that they make a ftand, and cry 
our, Non plus ultra, There's no Progreſs farther. 

Secondiy, To aſſiſt ſuch young Students as would lay a good 
Foundation for the attaining of a general Knowledge in the 
Mat bemat ichs, J have in a familiar Method delivered the en- 
tire Doctrine of Fractions, both Vuigar and Decimal, which 
was omitted in the Firff Edition; and have alſo newly frame 
the Extraction of che Square and Cube Roots, in a Meth 
which by Experience is fouſfd to be much eaſier than that com- 
monly uſed heretofore, and is exactly ſuitable to the Conſtru- 
ction or Compoſitton” of Square and Cube Numbers. 
Laſth, T have added an-AP PEN D IX, furniſhed with 
Variety of choice agd delightful Knowledge in Numbers, both 
Practical and Theoretical. In all which Performances, I have 
earneſtly aimed at Truth, Perſpicuiry, and exact Correction, 
both of the Text and Numbers; ſo that J hope this Book is 
now ſupplied with all Things neceſſary to the full Knowledge 


and Practice of Common Arithmetick, the uſefulneſs whereof 


is ſo generally known, that there will be no need of Arguments 
to excite any one that is defirous of his ewn or the Publick 
Good, to be acquainted. with ſo excellent an Arr. 1 
But if the more curious Artiſt, after he is well exercis d in 
Vulgar Arithmetick, deſires farther Inſpection. into the Myſte- 
ries of Numbers, his beſt Guide is the admirable Art cal'd 
Agebra; the Elements of which I have explained at large in a 
Treatiſe lately Publiſh'd, | | = 
"x JouN KERSEY. 
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Where thoſe CHAPTERS of Mr. Wingate s, 
which have been altered and framed a-new by FJobn 
Kerſey, are diſtinguiſhed by this Mark , and thoſe 
Chapters that have been entirely Compoſed by the 
ſaid F. K. may be diſcovered by this Aﬀeriſck Yo 


The Doctrine of whole Numbers Is colnet i in the 
Firſt Fifteen Chapters, the Tictes of which ard 


theſe following. 
Chap. | pag. 
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eee 77 
The Rule of Falſe. - ·ͤͤ——— 1 


X X X X * 


EK X X X X * 


The TABLE of CONTENTS: 


The Doctrine of Fractions, both Vulgar and Deci- 
mal, is contained in the Sixteen Chapters next 
8 | following. 
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The Extraction of Roots is contained in the Two 
Chapters next following. 


e The Extraction of the Squares Root. 32! 164 
De Extraction of the Cube Root. 33 173 


T he Relation of Numbers in Quantity and Quality 
is contained in the Two following Chapters. 


The Relation of Numbers in Quantity. 34, 187 
The Relation of Numbers in Duality , 4 
il $— 35 | 191 
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el "the Parts of 'Vulgar Aritbmetick.p . ! 01! 


which alſo are added various 'prattica 
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ficial Figures and Solids, with The 22 
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Fr) 7 RITHMETICK' is the ART of Fe 
counting by Number. As Magnitude, of 
Greatneſs, is the Subject of Geometry, ſo 
Multitude, or EY is that of 2 
metick, 5 


It Nee is that by which every Thing is 
number'd ; or that which anſwers this Quefticn, .. 
How many > (unleſs it be anſwered by nothing :} So if ir be 
asked, How many Days are in a Week? the Anſwer. is Se. 
ven, which is called Number. 


Number, 


pp: ᷣ ð in Tu- 


or a Cipher. 


together; ſo this Number 


25 


III. The Notes or Characters, by which 

by which Nam. Number is ordinarily expreſſed, are theſe, 1 one, 

ber is expreſſed, 2 t, 3 three, 4 four, 5 five, 6 fix, 7 ſeven, 
# 8 eight, 9 nine, o nothing. | 2 


IV. Theſe Notes or Characters are either ſignificant Figures, 


7 4 


The CharaFers 


Ld 


V. The ſi 8 Figures are the firſt Nine; VIZ. I, 2, 3s 
4, J. 6, 7, 8, 9. The Firſt of theſe is more particularly called 
an Unit or Unity, and. the reſt are ſaid to be compoſed of 
Cos: So 2 is compoſed of two Unities, 3 of three Uni- 
dies . or da es „FV 

VI. The Cipher is the laſt, which though of it ſelf it ſigni- 
fies nothing, yet, being annexed after any of the reſt, it encrea- 
ſes their Value: As will appear in the following Rules. 

VII. Arithmetick has Iwo Parts, Notation and Numera- 
tion. 0 | | | 
VIII. Notation teaches how to expreſs, read, or declare the 


' Signification or Value of any Number written; and alſo to 


write down any Number propoſed, with proper Characters, in 
their due Places. 1 | | 
| IX. A Number is ſaid to have ſo many Pla- 
The Places or ces, or Degrees, as there are Characters 1n the 
3 any Number; viz, When divers Figures, whether 
* they be intermix'd with a Cipher or Ciphers, 
or not, are placed together, like Letters in a Word, without 
any Point, Comma, Line, or other Note of Diſtinction inter- 
poſed; all thoſe Characters make but one Number, which 
conſiſts of fs many places as there are Characters fo placed 
203 conſiſts of 3 places, and this 

30600 of 5 places, Sc. LB #5. 
X. Notation confiſts in the Knowledge of two things, vix. 
the Order of Places, and the Value of every. place in any 


Number. | | MEE + OY 

| „XI. The Order of the places is from the 
hs be Orarr, of. Righr-hband towards the Left: So in this Num- 
,, ber 465, the Figure 5 ſtands in the firſh place, 


Number. s in the ſecond, and 4 in the third; like ie 


in this number 7560, a Cipher ftands in the firſt place, 6: in 


the ſecond, 5 in the third, and 7 in the fourth, 


XII. The firſt place of a Number, (which 
before, is the outermoſt towards the Right- 
hand) is called the place of Units or Unities; 
in which place any Figure ſignifies its own ſim- 


The V. alue is 
Places in any \,. 
Number, 


ple Value: So in this Number 465, the Figure 5 ſtanding in 


the firſt place ſignifies five Unities, or five. AlIII. The 


3 Notation. Book I. 
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Chap. I. Notation. 3 
XIII. The ſecond place of a Number is called the placę of 
Tens, in which place any Figure fignifies ſo many Tens as the 
Figure contains Units: So in this Number 465, the Figure 5 in 
the firſt place fignifies ſimply 3, but the Figure 6 in the ſecond 
lace denotes fix Tens, or Sixty. { = 113% * 
XIV. The third place of a Number is called the place of Hun- 
dreds; in Which place any Figure fignifies ſo many Hundreds 
as there are Units contained in the Figure: So in this Num- 
ber 465, the Figure 4 in the third place expreſſes four Hun- 
dred: Wherefore if it be required to read or pronounce this 
number 465, you are to begin on the Left- hand; and accord- 
ing to the aforeſaid Rules to pronounce it thus. Four hundred 
ſixty five, Iikewiſe this number 315 is to be pronounced thus, 
Three hundred and fifteen: And this number 205, Two hun- 
dred and five ; alſo this number 500, Five hundred. Whence 
it is manifeſt, that although a Cipher of it ſelf fignifi.s no- 
thing, yet being placed on the Right-hand of a Figure it en- 
creaſes the Value of ir, by advancing ſuch Figure to an 
higher place than that wherein it would be ſeated, if the 
Cipher were ablenx. LES 8 


The true reading or pronouncing the Value of any Number 
written, as alſo the writing down any Number propoſed, de- 
pends principally upon à right underſtanding of the Three 
firſt places before- mentioned; and therefore I ſhall adviſe the 
Leatner to be well exercis'd therein, before he proceeds to the 
following Rules. | | 


XV. The fourth place of a number is called the place of 
Thouſands (that is, any number of Thouſands under Ten 
thouſand ; ) the fifth plac: Tens of thouſands ; the fixth 
place Hundreds of thouſands ; the ſeventh place Millions; (a 
Million being Ten hundred thouſand ;) the eighth, place 
Tens of Millions ; rhe ninth place Hundreds of Millions ; the 
tenth place Thouſands of Millions; the eleventh place Tens of 
thouſands of Millions; the twelfth place Hundreds of thou- 
ſands of Millions: And in that order you may conceive places 
to be continued infinitely from rhe Right-hand towards the 
Left, each following place being Ten times the Value of the 
next preceding place; but to give Names to them would be 
both a troubleſome and unneceſſary Task. 325 
XVI. From the Rules afere- going, an eaſie way A brief way of 
may be collected to read or expreſs the Value of a Notation. 


Number propounded, viz. Let it be required to 


B 2 read 


Notation. | Book I. 


read or pronounce this Number, 521426341. Firſt, Diſtin- 
guiſh by a Comma, er Point, every Three Places, beginning 


at the Right-hand, and proceeding towards the Left, ſo will 
the aforeſaid: Number be diſtinguiſn'd into 


; A Period. Parts, which may be called Periods, and ftands 


| thus, 52t, 426, 241. Where you may note 
the firſt Period towards the Right-hand to conſiſt of theſe 
Figures, 341, the ſecond of theſe 426, and the third of theſe 
521. Secondly, Read or prononnce the Figures in every Period 
as if they ſtood a- part from the reſt; ſo will the firſt Period 


be pronounced Three hundred forty one, the ſecond, Four 


dred twenty ſix, and the third, Five hundred twenty one, 
Thirdly, to every Period except the firſt towards the Right-hand, 
a peculiar Denomination or Sirname is to be apply'd, viz. The 


Sirmame of the ſecond Period, is Thouſands ; of the third, Mil- 


lions; of the fourth, Thouſands of Millions, Sc. Therefore be- 
ginning to pronounce at the higheſt Period, which in this Ex- 


' ample is the third, and giving every Period its due Sirname, the 


7 


ſaid Number will be pronounced thus, Five hundred twenty 


one Millions, Four hundred twenty ſix Thouſand , Three hundred 


Forty one, h 


NOTE, When a Number is diftinguiſh'd into Perzods, as 
before, the higheſt Period will not always compleatly conſiſt 
of three Places, bur ſometimes of one Place, and ſomerimes of 
two, nevertheleſs after ſuch. Period is pronounced as if it ſtood 
a- part, the due Sirname 1s to be annexed; ſo this number 


320468, after it is divided into Periods will ſtand thus, 3, 204, 
689, and to be pronounced thus, Three Millions, Two hundred 
and four Thouſand, Six hundred eighty ninc. I 


XVII. The aforeſaid Rules for the right pronouncing or 
reading of a number which is written down, being well under- 
ſtood, will ſufficiently inform the Reader how ro write down 


any number propounded to Be written. 
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Woratios of Numbers. 


Notation of Numbers by Latin Letters. II 
1 I. 21|X XI, 6 
Wis 1h: 30 XXX. 925 
2 II. | [ 40 XL. 
HI. or thus IV. 49|XLIX. 
IL. 
i 59 LVIIII. or r thus I 
VII. | $9|LX. E 
VIII. or thus IIX 30 LXXXIX. | 
VIIIL or thus IX, {aoe|C. 180 
10 IX 5 20 oC. f 28 
4 [300 CC. = 
12JXII. 400 CCCC. 
28IXVIII. or thus TIXX. 5 00D. or thus by. - 
10 XVIII. or thus XIX. 6D. or thus INC. 
20|/XX. | ___ 7oo|DCC. or thus CC. 
Tr ee a dee EE ES . 
1000 = 85 Ion M. T 
2006 Cy. | 
3000 88. CID. . * 
2090 Ee my 
BET 1000 SE. . 
30 1 99 | | I 
Jooooo EC 000. or clins CM. , it 
50000019000. 'T 
13000000 G16 3000. : fw 
8 7182148 oCC XVIII, or ed a 
7 MBCEXVILL 2 
( 
7 * = he \ 
cnAR u = 
Concerning Engliſh Money, Weights, Meaſures, &c. 4 | 
I. HE Things expreſſed by Numbers are principally Mong to 
Weigbe, Meaſure, Time, and Things accounted by tee. 
Dozen : Of - Three firſt of theſe, rhere are infinite Kinds 
and Varieries according to the Diverſity of the ſeveral Commor 
wealths wherein they are uſed all which here to produce were 7 
both endleſs and needleſs: Wherefore we intend here to tren 2 
only of ſuch Money, Weigbis, Meaſures, &c, as are uſed in thi 2 
Nation, being indeed only neceſſary for our preſent 8 1 


II. I — he 


9 


ok LE hap. II. Of Engliſh Money, && 5 
II. The leaft Piece of Money uſed in England, _ + 
s 2 Farthing, from whence this following Table Of Englith 
produced, 5 0 an 
I Farthing... — 0 1 Farthing. | 
4 Farthings „make O“ Penny. 
12 Pence 5 x Shilling, 
20 Sbillings 1 Pound, 
Engliſh (er Sterling) Aon, is ordinarily written down wick 
igures after this manner: ON 1 


J. 3 4. d. 'f 
09905 — 10 : 7 | 
92— Of — OG moms Z 
90 — 2 — J{ cw 0 
90 ———— 0e — 07 —— e 2 


The firſt Rank of the ſaid Numbers = ige Thi - f. RY 
ounds, thirteen Shillings, five Pence, ah ane Ply 
m_—_ 1 * 5 — five Shillings, ten 

ne Farthing ; the third Rank, Sixty nine Pounds, no Shilli 

x Pence, chree TO gs, Se, | | illings, 
, the Weight of a Grain of Wheat, well dri- n, that 
d, and gathered out of the middle of the Ear, Vide Seat. 
5 which Thirty — another Weight, cal- 2 5 
d a Penny- weight, and twenty Penny- weight mM, 
ake an Ounces Troy. 258 eight Hen, III. * 
Here obſerve, That by the Statutes quoted in the 1 
ae Weight of Two and thirty Grains of W 1 rb 
ake a Penny-weight, which Weight being 4 31 1 4 u. 
nce diſcovered by Thirty two ſuch Grains, 7 2 eight. 
he ſaid Penny-weight (being the Twentieth Her 7 ; * 
arr of an Ounce Trey) is uſually ſubdividc 
to Twenty four Parts only, called alſo Grains, as appears by 
he enſuing Table. | | - 


32 Grains of Wheat © 5. Artificial Grains; 
ake 


&c. 


Honey 
by thy 
Kind 


24 Grains 1 Penny-weight, 
20 Penny-weight 1 Ounce. 
12 Ounces 1 Pound Trey. 


Troy 


— , 


8 of Weights, Meafurel, &c. Book! 
Troj-Weight is ordinarily ſet down with Figures after tb S0 


manner: | - Ou 
| Ib, 05, p. w. gr. ben The 
1703 — 13 — 13 os 

thu: 


- ||| OOm=nnnn OO — 5 — 200 
The firſt Rank of the ſaid Numbers expreſſes Seventeen 
Pounds, five Ounces, thirteen Penny-weight, thirteen Grains 


of Troy-weight : The ſecond Rank, no Pounds, eleven Ounce, ] „ 
ſeven Penny-weighr, fix Grains; and the third, no Pounds, nf kin. 
Ounces, five Penny-weighr, and twenty Grains. a P 

Now this Troy-weighe ſerves only ro weigh Bread, Gold, Tr0) 


1 Silver, and Electuaries. And here obſerve alſo all! 
* 86 er by the way, That Tro -weighe regulates and pre. ple: 
- P:49- ſcribes a Form how to keep the Money of En m 
Malynes. ibid. . | that 
pag. 252. land at a certain Standard: For about Tuo or 
Hundred Years before rhe Conqueſt, Osbright a 7 
Saxon, being then King of England, caus d an Ounce Troy o / 
Silver to be divided into 20 Pieces, at the ſame time called 
Pence; and fo an Ounce of Silver at that Time was worth nd 
more than Twenty Pence, or One Shilling eight Pence, which 
cContinu d at the {ame Value until the time of Henry the Sixth, 
who (in regard of the enhancing of Money in Foreign Pari) 
valu'd the ſame at Thirty Pence; ſo that then there were ac 
cordingly Thirty Pieces. made out of the Ounce, and the old 
Pieces went then for Three-half-pence, till the Time of Edwaid 
the Fourth, who valu'd the Ounce at Forty Pence, and then the 
old Pieces went for Two Pence a- piece. After this Henry the 
Eighth valu'd the Ounce of Sterling-Silver at Forty five Pence, 
which Value continu'd till Queen Elizabeth s Time, whe valud 
the ſame old Pence at Three pence the Piece, ſo that all Three- 
pences coined by the ſame Queen wei gh'd bur a Penny-weight 
and every Six-pence rwoPenny-weight ;. and ſo in like manne! 
the Shilling and other Pieces accordingly ; which made tbe 
Ounce Troy of Silver, to be valued at Sixty Pence or Fire 
Shillings, as it now remains at this Day without Alteration. 
IV. The Weights uſed by Apothecaries ar 


. e derived from a Pound Troy, which is ſubdivy 
ET ded, as in the following Table, 
A Table of. Apothecaries Weights. 2 7 
h A Pound Troy # 12 Ounces,' 3 2 P 
ä = An Ounce (is equal) 8 Dram, Pou; 
g 3 A Dram ( to 9 3 Scruples,  _* and. 
9 A Scruple &. X20 Grain. Js 


chi A 07 Weaights fuel Kc. 


So that if you wete ro / exprels in Figutes Twelve pbünds: ten 
Ounces, five Drams, « Scruples, and Gxreen Graifis ; alſo 
Three Pounds, five Ounces, ſeven Dram, one Scruple, and 
two Grains, che ordinary way to write them” doven is briefly 


thus: YI 7 i 45 
""» ED A 
12 — ods „= - %s 
3 a} Rd 1 55 wo 


frer this 


venteen 
Grain 
Dunces, 
ads, ng 


_— 1 

7. Beſides Tro-Wei bt efore- ention there 3 is another 

kind of Weight uſed 1 4 E tioned, apois· Weight. 
a Pound whereof is r 14 Qunces Twelve - penny weight 

, Gold 7. This Avoirdupois-Weighr ſerves to weigh — 
ve allo all kind of Grocery- ware, as alſo utter, - Checle, a OG 
1d pre. Fleſh, Tallow, Wax and every other Thing, Pag. 49, 
f En that bears the Name df Girbel, and from whi ifſues : a refuſe 
: Two or waſte. 
right il V. Avoitdupoi$-wel is either gteater or leſs. ** 
Troy o 717. The greater is, when Ye fundted, and 25 7 
calleſſ twelve Pounds 1 are conifidered,, as WE 
2rth no one entire 1 t commonly called an erg 
which Hundred-weight, afitf then fuch Hunde weicht! is ſubdivided 
Sixth frſt into Four Quarters, and each Quarter into Twenty 
P arts) eight Pounds: Again, each Pound into Four Quarters, or (if 
re ai you will be more exact) into Sixteen Ounces, and if yqu pleaſe 
the old each Ounce inro Four Quarters. ; But ordinarily: a Pound is 
:dwalf the leaſt Quantity. A taken notice of in W groſs 


en the Weights. NA 1+ 8 
pry the A Table of Avoirdupoi Greater Weights" 
Pence, h * 

valud 28 Pounds _ 


Three: 4 Quarters . An Hundred. weigh, or 112 2 bh 


eight 20 Hundied-wcight 1 5 One, Tun. 
dane So that if you wore to expreſs ſs by Figures Eight Keie | 
de the three Quarters, = fra Pounds ; likewiſe, Seven Hundred 
Fire one Quarter, and ſe a5 Po nds; the ordne * to 
n.. ſet them coun iS br ; 
es are ARG 0 7 1 T ' Ib. Was M g 
barg N Satan 3.— , i Ys att 6 
| . 

VIIE" The leffer AVvirffiipois Weight is "when 
a Pound is the hight Name or Integ r, eich  abirdupo'r 
pound beitrg fubdivided into Siffeen Oünces, 22 Weight. 


and each Ounce again inro Sixteen Drams, and if 8 | 
eac 


— A Quarter of 112 Ib. 


A . k 4 # # 7 


8 4 


—— —— — ———ů—ͤ.g ů—— ͤ— 


$0} - | Weights Art &c. Bock 
each Dram into Four Quarters, as by the ſubſequent Table 3 is 


manifeſt. 
A Table of Avoirdupois Leſſer Weight 


4 Quarters of 4 Dram 1 Dram. 
mate 


16 Drams x Ounce. 

16 Ounces 1 Pound. 

So thar if you were to expreſs by Figures Ei ghreen Pounds, 
twelve Ounces, five. Drams, and three quarters of a Dram; 
likewiſe Five Pounds, no Ounces, twelve Drams, and one 
quarter of a Dram; the ordinary way to write them down. Is 


briefly thus : : bs 
W 3 S 
18——12—05— 
5 —. eee, I0 
I The Meaſures uſed in England are either of Capacity or 
Length. 


X. The Meaſures of Capacity are thoſe which are produced 


4 


from Weight, and they are either Liquid or Dry. 


XI. The Liquid Meafures are thoſe, is which 
Liquid Mea- all kind of Nauid Subſtances are meaſur'd, 
jor m_— and they are expreſſed in the following Table, 


A Table of Liquid Meaſures; 


1 Pod of Þheat. 3 Cy Pint. 
 Troy-Weight * [ | | 
2 Pints N 1 Quart, 
2 Quarts het ' I Pottle. 
2 Pordles 10 1 Gallon, 
3 Gallons . 1 Firkin of Ale, 
E. 5 9 Soap: Herring. MANY S 
9 Gallons | > 4 1 Firkint of Beer. 
10 Gallons and an half E | x Firkin of Salmon or Eel; 
2 Firkins | N ee 
2 Nlderꝭin: TP 
142 Gallons EI. ww Tierce of Wine, LIRI 1 
63 Gatlons , F. Hogſbead. 1 nei 
2 Hogſheads - 1 Pipe or But, 248 


2 Pipes or Buts YC) ata . N of Wine. 


XII. Dry Meaſures are thoſe, ! in wbich al 
Dry Meaſure. kind of Dry Subſtances, are meted, as Grain 
Sea- coal, A and the W G their, Table i 
* this that follows: Fe | 


* on AN 7 au d x Table 


Weights, Meaſures, &. 11 


Chap. H. 


A Table Ww Dry Meaſures. a 
1 Pint 5 I Pint. 
2 1 : — - bir Quare: 
2 Quarrs: 7 ih af if of Pgtle: 
2 Pottles 1. wt 1 Gallon, 
2 Gallons iN 1 e | Peck. 
4 Pech: r Buſhel Land-meaſure, 
5 =; 18 | x Buſhel. Water meafures 3 
8 Zuſbels ] ' 11 Quarter. 7 
4 Quarters | | 1 Chaldron, 
: Chaldrons 11 #41”. 
2 Wos LD 4 11 Laſt. 
. Long Meaſures are exprels d in this Ling Mets 
eee e e © 
3 Barley Corns in length” 1 Inch. 
12 Inches 11 For, 
3 Foot or 16 Nails 5 1 Tard. 
23 Foot 9 Inches 44 Ell. 
6 Foot or 2 11 Ss + x Fathom 
s Tards and an half 1 Pole or Perch, 
45 Poles or Perches 1 Furlong 
8 Furlongs Cl Engli Mile. 
25 L S o. 


5 1 77 ard, : 
| I bs Ell R neliſh ſh. | 
”— 4 Ell or Auln. 


Note, a a 2 is _ ſubdivided into Four Quar2 
ters, and each Quarrer 1 into Four Nails. 

And each Ell into Four Quarters, bur each Quarter of an 
Ell contains Five Nails. 

XIV. Superficial, or Square Meaſures of Leak 
are ſuch as are expreſs'd in the following 
Table : ; ſures. 


Land. Mea. 


46 Square Poles, 1 Rood, or Quarter of an 

or Perches Ao ake 2 Aer. 
4 Roods 1 Acre. — 
640 Acres. 1 Mils. | 


So that if you would expreſs by Figures theſe Quantities of 
Land, viz. Thirty fix Acres, three Roods, twenty rerches ; 
alſo Seven Acres, no Roods, thirty two Ferches, ThE 12 
ver =M them down is, _ * 


. wh A 
. . a 
* . 4 4 5 # } 
% . : 5 2 1 * q 
* 9 ; E 1 "A at - ; * 
* % KY * . 
” CL, \ 
pv . . 
Jen £ 1 5 . 
A. #38 4 * 411 . o &# > 


c TY 

| NN 15A 

W. A Table of Jime is this chat follows: Time, 
1 Minute eee i x. eee. 1215 5 
60 Minutes eq 1 i Heur. YER 
24 Hours FEARS. YT | ; 1 Day natural. . - 

7 Days 3 1 ED Nel. 

4 Weeks E 1 Month of Twenty eight 
13 Months, | | | | Days. DIETS Poe 
1 Day, and W 1 Tear very near. 

6 Hours aA 1 


| « 
But in ordinary Compurations of Fime, the whole Yeat con- 
ſiting of Three hundred ſixty fave Days, is. divided either into 
Twelve equal Parts or Months; every Month then containing 
Thirty Days and Ten Hours ; or elſe into Twelve unequal 
Kalendar-Months, accord ing to the ancient Verſe ;. + 


Thirty Days hath September, April, June, and November; 
February hath Twenty eight alone, and each of the ret, Thirty 
One, 6 | : ; ö N e EBACE! 3 RE ? 
Note, That every Leap-Jear (which happens once in Four 
Years) contains Three hundred fixty fix Days, and in ſuch 
Year, - February contains Twenty nine Days. | 
XVI. Of Things accounted by the Dozen, a Groſs is the 
Insteger, conſiſting of Twelve, each Dozen con- 
Of Things raining again Twelve Particulars: So that if 
—_— t you would expreſs in Figures, Seven Groſs, 
the eden. Four Dozen, and Five. Particulars ; alſo: Four 


Doꝛen and Eight Particulars, - they may be briefly written 


thus: | 


1 5 


Addition of Whole Numbers. 8 d 


J. Oncerning Notation of Numbers, and how thereby 
(we Quantities of Things are uſually expreſs d, a full 
Declaration has been made in the preceeding Chapters: Nu- 
Ez „ n +" wiolieibi 
TEETH? THT IE} 


1 7 
1 be oy » ,4 * 
7 * 8 . * 2; 


* *** - 
0 * 
4 
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eration enſues, which comprehends all manner of Operati- 
ons by Numbers. 5 : 1 FEY * | ; 8 
II. In Numerarion, the Four primary or fundamental Ope- 
ations (commonly called Species) are theſe, Addition, Sub- 
ration, Multiplication, and Diviſion. 1 <11 
II. Addition is that by which divers Numbers are added 
ogether, to the end that their Summ, Aggregate, or Total, 
ay be diſcovered.  _ 1 i 
IV. In Addition, place the Numbers given, one above ano- 
her, in ſuch ſort, that like Places or Degrees in . 
very Number, may ſtand in the ſame Rank; 1 AY of 
bat is, Units above Units, Tens above Tens, 2 yak 4 ex: 
undreds above Hundreds, &. So theſe Num- W 
ers 1213 and 462, being given to be added 1213 

ogether, you are to order them as appears in 426 

de Margin. „ 
V. Having thus placed the Numbers, and drawn a Line 
nder them, add them together, beginning with the Units 
i, and ſaying thus, 2 and 3 make 5, which write under the. 
Rank of Units, then proceed to the ſecond Ran, 

nd ſay, 6 and 1 make 7, Which write under the 1213 
cond Rank (being the Place of Tens) again 4 462 
and 2 make 6, which write under the third Naa —— 
aſtly, write down 1, being all that ſtands in the 1675 
ourth Rank ; ſo the Summ of the ſaid given 
fumbers is found to be 1675, and the Operation will ap- 
dear as in the Margin. P i | 
In like manner, the Numbers 2315, 7423, 2315 

ind 141, being given to be added together, 7423 

heir Summ will be found ro be 9879, and 141 

be 9 will ſtand as yon ſee in the Ex- 9879 

Imple, ...:- ... „ F D 

VI. When the Summ of rhe Figures of any of the Ranks 
mounts ro. Ten, ar any Number of Tens, without any Exceſs, 
rite down a Cipher under that Rank; bur when the Summ 
f any Rank exceeds Ten, or any Number of Tens, ſer 
lown the Exceſs under ſuch Rank, and for every Ten con- 
aned in the Summ of. apy Rank, reſerve an Unite or 1 in 
jour Mind, and adg; ſuch Unit or Units to 
be Figures of the next Rank towards the 4937 

eft. hand; ſo the Numbers 4937, 9878, and 9878 

03, being given to be added together, the 394 
Operation will be thus, viz. Beginning with —— 

de Rank of Units, I ſay, 4, 8 and 7 make 19, 15209 pere 
5 ; „ 2 8 p *- >», Hos 


mo Addition Book 1. 
therefore I write down 9, the Exceſs above Ten, and car. 
rying 1 in mind inftead of the ten contained in the ſaid 19, 
I ſay 1 and (9 being the lowermoſt Figure of rhe ſecond 
Rank) make 10, which added to 7 and 3, the other Figure 
of the ſame Rank, the whole Summ of them is 20; there 
fore ſetting down a Cipher under the Line in that Rank (be. 
cauſe the Exceſs above the two Tens is nothing) I carry 2 to 
the third Rank, and ſay, 2 and 3 (3 being rhe lowermoft Fi. 
gure of the third Rank) make 5, which being added to g 
and 9 (the other Figures of the ſame Rank) the Summ cf 
them is 22 ; thereſore writing down 2 (being the Excels 4, 
bove the two tens) under the Line in the third Rank, I cam 
2 in mind (becauſe there were two tens in 22) to the founh 
Rank, and ſay, 2 and 9 make 11, which added to 4 make 13; 
this 15, becauſe it is the Summ of the laſt Rank, I write to. 
rally down under the Line, on the Left-hand of the Figure 
before ſubſcribed ; fo the Summ of the Three Numbers given fxth 
is found to be 15209, as in the Example. VU» — nod 
„„ „ VII. When Numbers given to be added for t 
Addition of expreſs Things of ſeveral Denominations; fim like 
Numbers of di- vrite them down orderly (according to the Ex in t} 
ein Chan II. then after a Line is dram the 
4; Kenn under them all, begin ro add the Numbers ui Sum 
the leaſt Denomination, and if the Summ of them amounts to In 
one Integer, or many Integers of the next greater Denomin« 2 1b. 
tion, with ſome Exceſs of the leſs Denomination , fer down And 
that Exceſs, or a Cipher when there is no Exceſs, under the roge! 
Line, ſo as it may ſtand under the leaſt Denominarion, and and 
keep the ſaid Integer or Integers in mind, to be added to tho 
of the next greater Denomination, on the Lefr-hand : Bat 
when the Summ of the Numbers of the leaſt Denominario 
does not amount to one Integer of the next greater Denomina 
tion, ſer down the Summ ir ſelf under the Line; then add tit 
Integer or Integers kept in mind (when any happens) to tht 
Numbers of the next greater Denomination on the Lefr-hand, 
and proceed to add them, as alſo thoſe of every greater Deno-l N 
mination, in like manner as above is directed, until you come 
to the Numbers of the greateſt (or higheſt) Denomination, Penr 
which are to be added according to the foregoing: Rules ). Twe 
and VT. of this Chapter. So theſe ſeveral Summs 24 — 13% third 
5 d.——3f. Allo 121.— 0. 8d. and 5 l. —18: ceed 
—— 2Ff. being propos d to be added, their total Sum M 
is 42 J.— j2 5. —2 4,—1f For having writ then ſupp 
down orderly according to the Second Rule of the _ 
Ede 


ok 1, 
1 car. 
id 19, 
econd 


1gurez 
there- 


k (be. 


2 00 
& Fi. 


ro | 


am of 


els 2 

carry 
fourth 
En; 


ation 
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d the 
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hand, 
Deno- 
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bapter, and drawn a Line underneath, I begin with the 
arthings firſt, and ſay, Two Farthings 
and three Farthings make five Farthings, 
hat is, one Penny with a Farthing over 
and above; therefore ſetting down 1 un- 
der the Denomination of Farthings, I 
arry,one Penny to the Denomination of 
Pence ; then I ſay, 1, 8, and 5 Pence make 14 Pence, which 
contain one Shilling and rwo Pence ; therefore writing rwo 
under the Denomination of Pence, I likewiſe carry 1 Shil- 
ling to the Denomination of Shillings : Then adding the ſaid 
1 Shilling ro 18 Shillings and 13 Shillings, the Summ will be 
found 1 Pound and 12 Shillings ; wherefore ſetting down 12 
under the Denomination of Shillings, I carry 1 Pound in mind 
to the Denomination of Pounds, ſaying, 1 Pound in mind, to- 
gether with 5, 2, and 4 Pounds which ſtand in the firſt rank 
of Pounds, make 12 Pounds: Therefore (according to the 
fixth Rule of this Chapter) I write 2, the exceſs above 10, 
under the ſaid firſt rank of Pounds, and carry 1 in mind 
for the ſaid 10 to the ſecond rank of Pounds; then ſaying in 
like manner, 1 in mind, together with 1 and 2 which ſtand 
in the ſecond rank of Pounds make 4, which I write under 
the Line ; that done, I find the total of the Three given 
Summs to be 42 1.— 124 — and 2 d.— 17. = | 
In like manner 3 b.—05 3. — 19p. w.—15 gr. Alſo 
2 1b,— o 03.—3 p. w.— 7 gr. Alſo o 16. — 10 03. —6 p. w.—o gr. 
And © Jb. —9 oz, — o p. w. — 17 gr. being given to be added 
together, their Summ will be found 7 /b—o1 03.9 p. w.—15gr, 
and the Work will ſtand thus: | | 
1 02. | 


oP 
24—13—0F—==3 
I2-—O00-—08-—@ 
— ——— 


42—12—02—1 


P. w. or. 
03 25 — 19.— 15 
02 OD —-— —— 
00 — 10 OG — Oe 


07 


| 91— 09 15 
"Note, In adding together the Numbers in the laſt Example, 
it muſt be remember d that Twenty four Grains make one 
Penny- weight; Twenty Penny-weight one Ounce; and 
Twelve Ounces one Pound Troy (as before is declared in the 
third Rule of the Second Chaprer ; ) and then you are to pro- 
ceed according to Rule VII. of this Chapter. | 
More Examples of Rule VII. are theſe following which pre- 
ſuppoſe the Learner xo be well-exercis'd in the T _ of 
el w_ — - Chip; 


16 


Adlitlon. 5 


Chap. II. chat he may readily know what Integers are to b 


Book Char 


carried from every leſſer Denomination to the next greater 


) 


8 - 


lb. gt 54 d. | F. 
238 — 17 10o— 1 
J— ä — TT. 
OF2——05 — 06 — 0 
009 0 —— 08 — 1 
506 — 13 — 00 — 2 


— 


Addition of Engliſh Money, 


| 


I. * d. 

o—13— 055 

6 — LEE Tos 

0 00 — 10. 

0 — I0—03. 
0 — 15—06 , 4 


974 — o — 0 —2 1 2 1 5— EL 
Addition of Troy- Weight. hop = 
1% 85.1 ot -, £6 1 | 
16 36 — 1 Ds 
325 H— 05 —— 19.— 20 063== 0005" ny 
49—11—07— 12 . 
— —— — — ö — — — 


0 Wh 19 — 04 


— 4 Fvew 22. 


Addition of Avoirdupois- Weight. 7 i 
C. 7. ' lb.| lh. 5 9 11.9 dr. 
237 . 13 - 3A 


1 17 


628— 2 11 122 — 

| dure OG ———— 09g — 0 

— — Fm —— — —— —U— 
1852 —— 3—— 22] 39 —0D2 —0f 
Aaditinn of Meaſures of Length. 

Yards. J. nails. Ells.. 7. . 

26 FEE 3 - — 2 i Td: ON BE 23 — 2 
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Ater Addition of Superficial Meaſures of Land. 2} 
Acres. Roods. Per. n * 


572 —.— — 9 | og —.6——10 


. — Þ. | | - ets. of 4 nt... 1 


— — — — 


r PR 2 
Mu, . 


WES, £4 4 a8. 5. 
£ ..% *P 


led. Date 


Ke Subtracłion F whole Numbers. 


J. OUbtraction is that b which one Number is taken cut of 
another, to the end, that the Remainder or Differences 


0 


between the two Numbers given may be known. 


II. The Number out of which the Subtraction is to be 
made, muſt be greater, or at leaſt, equal with  _ 
me other. As you may ſubtract 4447 or 94/8 Jbralfler of 
out of 9478, fo can you not ſubtract 9478 our 2 pak 
of 4247. | | enomanatiy, 
4 HT. In Subtraction rank the two given Numbers one under 
the other as in Addition, with this Caution, that the Number 
| placed uppermoſt may exceed, or at leaſt be equal to the other: 
14 So if che Number 4347 be given to be ſubtracted from 9478, 


06 Lorderthem as in the Margin: Then proceeding - 
Of IF to the Subtraction, I ſay 7 taken our of 8, there 9478 
— remains 1, which I place in the fame Rank 4347 
of under the Line. In like manner 4 being taken — 
— I our of 7, the Remainder is 3, which likewiſe 3131 
I fer under the Line in the next Rank; again, | 
5 taking 3 from 4, the Remainder is 1, which 1 likewiſe place 
6; under the third Rank: Laſtly, ſubtracting 4 from 9, there will 


2 remain 5, which I ſubſcribe under the fourth Rank; ſo the 
hole Operation being finithed, I find, chat if 4347 be ta- 
75 ken out of 9478, the Remainder is 5131 or (which is the 
-L ſame) the Difference between the Numbers 9478 and 4347 is 
— I 5737, as in the Example: ; | : 

— D- M_ 


— -- 
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| 
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1 — WW 2 * 
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it to the next figure of the number given to be ſubtracted,-and 


ow of the lower number, and the ſum of ſuch Addition muſt 


18 Fabtraction Book INChaf 
In like manner if 106 be ſubtracted from 2856, the Remainder it to 1 
will be found 2750; for after the Numbers are ¶ ſubſcr 

2856 orderly ranked, I begin at the place of Units, and with 9 
106 ſay 6 from 6, there remains nothing; therefore | Mio, | 

— ſubſcribe o; then proceeding. to the ſecond. Rank, cribe 
2730 I ſay, if o (or nothing) be taken from 5, then Mremat! 
Will remain 5, which I alſo ſubſeribe under the ¶numb 
Line; again, x from 8, there remains 5 : laſtly, o from 2, there 
there remains 2. See the Work in the Margin. 62 
I. When any of the Figures of the Number given +0. be V. 
ſabtracted is greater than the upper Figure out of which it q Nenon 
to be ſubtracted, you muſt borrow 10 of the next Rank towards Iginnir 
the Leſt-hand, and add the ſaid xo to the ſaid upper Figure ; he Ic 
then from the ſum of ſuch Addition ſubtract the lower Figure, be ſul 
and ſer down the Remainder : In this caſe the figure of rhe peath 
next rank which is to be ſubtracted, muſt be eſteemed an Unite Nut o 
greater than it is; therefore keeping one in your mind, add ereate 
It 1S Ce 
numb 
dition 
he re 
our 


dedueting all out of the Figure above it, proceed in like fort 
till you have finiſhed the whole Operation. Example, Let it 
be required to ſubtract 374 our of 8023. Having ranked them 
as before, I ſay 4 ourof 3, that cannot be, wherefore borrow: | 
ing 10 of the next Rank, and adding the ſame ro the ſaid 3, | 
ſay 4 out of 13, there remains 9; then writing 9 under the ng 

| line, and carrying 1 in my mind, I ſay 1 and 7 make maine 
8023 8, 8 out of 2 that cannot be, but 8 out of 12 (12, Nie F. 
374 becauſe 10 being borrowed, and added to 2, makes {Wrarth 
— 12) there remains 4, which I ſubſcribe under the line; Ing 1 
7649 again 1 in my Mind being added to 3 makes 4, 4 out next 
bof nothing, that cannot be, but 4 out of 10 there conve 
remains 6, which I likewiſe ſubſcribe under the line; laſtly, 1 add t 
in mind being taken out of 8, there remains 7. Thus you ſee he ſi 
that the remainder after 374 is ſubtracted from 8023, is 7649. ſubtr⸗ 
Note diligently, that as oſten as 10 is borrowed, 1 muſt be 
kept in mind to be added to the Figure ſtanding in the next ceed 


be ſubtracted from the upper Place; but if it happen that there Itberet 
is no figure in the next place of the lower number, then the « Itbe ſe 
in mind muſt be ſubtracted from the upper place; (as in the Iſothe 
laſt Rank of the laſt Example. Another Example, Let it be re- ef Pe 

uired to ſubtract 92 from 62801. Having placed 14 


62801 the greater number uppermoſt, and the leſſer orderly, dere 


92 vnderneath, I begin at the place of Units, and fay, 2 laid 


6209 from 1 J cannot rake, but borrowing 10, and adding 16 


it 


it ro the ſaid 1, I ſay, 2 from II there remains 9, which I 
ſubſcribe under the line ; then I proceed and ſay, 1 in mind 
ith 9, makes 10, 10 out of o I cannot take, bur borrowing- 
10, | ſay 10 out of 10, and there remains o, therefore I ſub- 
ſcribe o under the line; again, 1 in mind out of 8, there 
remains 7; then becauſe there are no more Figures in the lower 
number, I ſay o out of a there remains 2; laſtly, o our of 6 
there remains 6; therefore I conclude that 62801 exceeds 92 
L clf7: $1585 0&0 40! oo i177 2% iy ITE 
W. If the Numbers propoſed have divers 
denominations, place them as before, and be- Sub traction of 
vinning with the leaſt denomination firſt, ſubrract ; ” umbers of die 
the lower number from the upper when ir may _ denomi- 
be ſubtracted, and place the remainder under- . 
neath; but if it happen that the lower number cannot be taken 
pur of the upper, you muſt borrow an Integer of the next 
greater denomination on the left hand; which Integer, after 
is converted into the ſame denomination with the ſæid upper 
number, muſt be added to it: Then from the ſum of ſuch Ad- 
dition, you are to ſubtract the lower number, and write down 
ie remainder, keeping 1 (that is the Integer borrowed) in 
our mind, to be added to the next place of the number given 
> be fubtracted, as before : So 90 /.--- 145. --- 10 d. 3 F. 
deing ſubtracted from 124 J. — x1 5.--- 7 d. J. the rer 
mainder is 33 J. — 16 6. — 8 d. 2. For beginning with 
the Farthings, I ſay 3 Farthings our of i ** 
Farthing I cannot take, therefore borrow- /, 3. d. . 
mg 1 Penny (that is an Integer of the 14—11—07—1 
ext greater denomination) and having go—14 —10—3 
converted this Penny into 4 Farthings, 1 — 
add them to the aforeſaid. 1 Farthing; ſo 33—16—08—2 
the ſum is 3 Farthings, out of which 
ſubtracting 3 Farthings, there remains 2 Farthings, which I 
place under the denomination of Farthings ;. then, I pro- 
ceed to the next denomination, and ſay, 1 Penny which ] bor- 
row'd and 16d. make 11d. this 11d. out of 74. I cannot take; 
therefore borrowing 1 Shilling, or 12d. and adding 124, to 
the ſaid 7d. the ſum is 19d. from which I ſubtract the ſaid 1 1d. 
ſo there remains 8d. which I ſubſcribe under the denomination 
of Pence : Again, s Shilling which I borrow'd, being added 
0145. makes 15s. which I cannot ſubrracr our of 1x s. and 
therefore I borrow 1 Pound or 20 5. which being added to the 
laid 118, makes 31s. from which ſubrracring 156. there remains 
16, which I ſubſcribe under _ denomination of * If 
„„ iid oa gn | | F ; L en 


2 * 
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then carrying 1 Pound which I borrow'd to the lower place of 
pounds, I ſay 1 in mind with o make 1, which taken out ol 
4, there remains 3 ; again, 9 out of 2 I cannot rake, but 
out of 12 (10 being horrow'd and added to the ſaid 2, acs 
cording to the fourth Rule of this Chapter) and there remain 
3. Laſtly, 1 (for the 10 that was borrow d) being taken om 
af 1, there remains nothing; and ſo ar laſt I find, that if 4 
being indebted to B, in 124/. -- 115. -- 74. -- IF. has paid in 
part thereof gol. -- 145. -- 10d. -- 3. there remains yet undil. 
charged 33 J. 36s. -- 84. -- 27. | 
3 ; FIT. When many numbers are given to be ſub 
Subty eee, J tracted from a number propounded, you mul 
— #9 firſt add thoſe numbers together, according t 
fer, | te Rules of the third Chapter, arid then the 
=— 4: Sum found is to be ſubtracted from the number 
firſt given, Example, A. being indebred to B. in 3240 
5 paid thereof at one time 700 l. at à feeond 
3240 The Deht. Payment 1236 J. and at a third 303 1 the 


— Queſtion is how much of the debt remain 
700 undiſcharged ? Firſt, I add together th be 
1236 © Payments. ſeveral ſums paid, and find the Total to be 
__ 2241 J. this I ſubtract from 42408. ſo then nun 


2241 Total paid, remains 999 J. undiſcharged, as you ſee by 


999 Reſt unpaid, the Operation in the Margin. | g 
- ' RD ot I. 
. d. Another Example of the like Natum I his 

The Debt 500--00--00 A being indebted to B in 560 fl. paid 19 . 
1 — — in part thereof at one Paymen the 

oO ER 340-1205 340 J. — 125,— 6d. at a ſecbnd i Mo 

Payments < '13--18- 0z Payment 14/,—18s — 3d. ata third WM R 

+ 17--16--16 17/.-16s.— 104. the Queſtion is, 


— — How much was in arrear ? Here, if 

Paid in all 372--07-.07 the Operation be proſecuted' as be. 
Reſt unpaid 127 12-0 fore, it will appear that there was 
= : . 1.— 125,054, unpaid : Ses 
the Work in the Margin. b ; val bu + 


VI. Addition is proved by Subtraction, and 
Subrraction by Addition. For having added 
divers numbers together, if you ſubtract one of 
65 | them our of the ſum, the remainder muſt be 
equal to all the reſt, as you may obſerve by rhe Example fol- 
lowing, viz, ſuppoſing theſe 4 numbers are given to be added, 
012: 236, 452, 29,237, and ihat their ſum is found to be 93407 
% 


The Proof of 
"Addition ang 
Subtraction. 


third 
on is, 
ere, if 
as be- 
was 


„ 

„ 

* 

. 

" 4 


Chap. IV. 
the Rules of the third Chapter) ir is required to 


prove whether the ſaid Summ be true or not; to 236 
perform this, I draw a Line under the upper- — 


of whole Numbers. | 21 


moſt Number 236, to ſeparate it from the reſt, 452 934 


and ſeek the Summ of all the Numbers given, 29 236 
except that uppermoſt, which Summ I find to be 217 695 


608. Then I ſubtract the ſaid uppermoſt num.  — 

ber 236, from 934, (the rotal Summ of all the 934 
numbers firſt found) and becauſe the remainder 6598 
698 is the ſame with the Summ ofall the numbers, 


excluding the uppermoſt, I conclude, that the Summ of all : 


che Numbers firſt found was truly computed. 
In like manner Subtraction is proyed by Addition ; for if 


you add the remainder and the number given to be ſubrraQed 


together, the ſumm muſt be e- 
qual to the number our of which Example V. | Example 2. 
the Su —— is made; ſo if 2 8 


4347 be ſubtracted from 9473, out of | 245-1307 
the remainder is 313, for it5231, ſubrra8. py 12—1 02 
be added to 4347, the Summ is Reſt 35131 04—17—1 
9478, which is the ſame with the Proof 9478 24=13=97 


number out of which the Spb. 
traction was made. | 
Again, If a Servant receive 24 8 3.— 74. and lay 
our or disbyrſe 191.— 15.8 d. there muſt remain in 
his hands {4 |. ——17 $,—11d. for this being added to 
Ig l.-— 15 s,——ogd. which was the Money he expended, 
the Summ will be equal ro 24 .— 13 s,.—7 d. ( being the 
Money with which he was firſt charged. 
More Examples of Subtraction are theſe that follow. 


Suberaction of Engliſh Money, 
4 235 14. 5. 4 
Rec. 3090—I0—07—1 | 24 — 00 c — © 
raid 0099—14—08—3 Of —— 17 —1I — 


* —— —[—ü“———-—ͤ—ͥ— 


reſt 2999—I5—Io na. 2 18 — O2 —00—1 


roof 3090 10-071 


409 — 90 


7 Subr 


22 Sunlͤtraction 


SubtraRion of Troy-weight, T4 2¹ 

No Ih. S. 0; © By: | 02. p. . gr. * Fes 

A B 8 : 205—13—39 2 
Sol _——_ 118—16—20 
RS 332—10—16—21 86—16—23 


Proof 36—10—13— 17 9205 — 13—19 | 


guberaction of Avoirdr upois-wei ight; 


. . a, dr. „ ! N 
Bought „ 25 —13— 12 
Sold 79 —3 — 26 0—14— 13 
Reſt | 176—2—2F = 24—14—IF 7 = by 
Proof 256—2—23 | | be Pets pon ulti 
| II 
- SubtraRion of Superficial Meaſure es of Land, EY ie w 
Acres, Roods, Pert b. $ ” 8 8 55 ; +: Wc cla 
Bought 780o—2 — 37 | 2040—I—20 7 4 
Sold mow 2" 2 Iv Ne can 
: # ic 
Reſt 689—2— 39 ARON, ©! © Wot 
Proof dae I | 2040—I—2e ..., ni 


Queſtions ro Exerciſe Addition and Subtraction. 


Queſt. 1. Two Perſons, A and B, owe ſeveral Debis, the II 
leſſer Debt being that of 4, is 3045 l. the Difference of their 
Debts 1 is 104 |. — is the Debt of B. Anſw. 3149 J. 


zeſt, 2. Two Perſons, A. and B. are of ſeveral Ages, the OY 
Age of the elder, being that of A is 70, the difference of their 
Ages is 19, what is the Age of B? Anſwer, 5 1. em 
Queſt. 3. What number is that which being added to 168, n 
makes the Summ to be 205 ? Anſwer, 37. gle 


Oueſt. 4. The Summ of two numbers i is 517, the 0 vally 
What is the greater? Anſwer, 477. 


N. 1 


ok}, {hap. Vo Multiplication, & M 23 
Queſt. 5. A certain Perſon born in the Year of aur Lord 
616, defit'd ro know his Age in the Year 1676, What-was his 
ige? Anſwer, 60. | 1 


Queſt. 6. The greater of two numbers is 130, their diffe- 
ence is 49, What is the leſſer number? Anſwer, 8 1. 


* SA. V. 

Multiplication. of whole Numbers. 2 

? Murren teaches how by two Numbers given to 
1 5 find a third, which ſhall contain either of rhe num- 

ers given ſo many times as the other contains x or Unity. 


U. Of the two Numbers given in Multicplication, one 
hich you will) is called the Multiplicand, and the other the 
ultiplicator, (or both are called Factors.) 328 


I. The Number ſought, or ariſing by the Multiplication of 
e two numbers given, is called the Product, the Fact, or the 
ectangle: So if 5 be given to be multiplied by 3, or 3 by 5, 
je Product is 15, that is 3 times 5, or 5 times 3 make 153 
d here 5 may be called the Multiplicand, and 3 the Multi- 
licator, or 3 may be called the Multiplicand, and $5 the Mul- 
plicator; and as 3 (one of the two numbers given) cantains 
or Unity thrice, ſo 15 the product contains 5 (the other gi- 
n Number) thrice ; likewiſe as 5 (one of the given numbers) 
ntains unity 5 times, ſo 15 (the product) contains 3 (the 
her given number) 5 times. | - 


71, Multiplication is either fingle or compound. 


V. Single Muitiplication, is, when the Mul- 
ane and Multiplicator conſiſt each of them 
of one only Figure as in the laſt Example. In 
e manner if you multiply 9 by 5, the product is 45, this is 
ewiſe ſingle Multiplicatien: Now the ſeveral Varieties of 
gle Multiplication are well expreſs d in the following Table, 
4% ally called Pyr hagerass Table, ee. 


Single Mal. 


Mication, 


wh i 


44 Multiplication 
Tho Table of Multiplication. 


| Book 


18.1 $3 ql 4$4 $1 61 $1 AT 0 
+ 24 41 61 Linwlny1ag161 7 
I 31 61 9112115 1181 21124127 
{ 418112116 1 20 1241 281 32/1 36 

5 110 11120 125 l % 135 1 40 l 4 
6112118 J 24 1 30 J 36 1 42 1 48 1 34 
17141 21128 1 3 1 42 149 1 561 63 | 
| 8116124132140 1 48 1 36 1 6 172 
3.9118 1 27 1361451 541 63 1 741 81 


The Uſe of the Table is this: Having one Figure given t 
be multiplied by another, to know the product of them, fi 
the Multiplicand in the Top of the Table, and the Multiplie 
tor in the firſt Column thereof towards the Left- hand; th 
done, in the angle of Poſition juſt againſt thoſe two Fig 
you will find the product. So 9 being given to be mil 
plied by 5, I find 9. in the top of the Table, and z in the fi 
Column towards the Left-hand ; then carrying my Rye fit 
5 in a right Line equi-diſtant to the uppet fide or top Line 
the Table, until I come to that Square which is direct 
under 9. I find 45, which is the Product required. Ti 
particular Varieties of this Table ought to be learned 
Heart, (that is, a Man muſt be Able ro give the Preduct 
any Multiplication, without the leaſt pauſe or ſtay) befote 
can readily work compound Multiplication, as will funde 

appear hereafter. - | 1 7 2 
VI. Compound Multiplication, is when the _ 11 
multiplicator and multiplicand, either one or 99 : 
both confiſt of more Figures rhan one. „ 
VII. In Compound Multiplication, when the numbers gil 
end with fignificant Figures, place them as in Addition u 
Subtraction. So 134 being given to be multiplied by 2, 
place them thus: Then proceeding to the Multiplication 13 
ay thus; 2 times 4 is 8, which ſer under the Line in 
the Rank of your multiplying Figure; again, ſay 2 1 
times 3 1s 6, which likewiſe ſet under the Line in the next 
Rank : Laſtly, 2 times 1 is 2, which being likewſet dow" ! 
der the Line in the next Rank, the product is diſcover d to 
268, and the Work will and as in the — 
, III. \ 
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VIII. When the Multiplicator confiſts of more Figures than 
ne, as many Figures as it has, ſo many ſeveral Products mult. 

ze ſer down under the Line, which ar laſt be. £2 

ng added into one Summ , give you the total 1232 | 
droduct of all. 80 1232 being given ro be 23 

N ultiplied by 23, the operation will ſtand 3696 * 

hus; for 1232 being multiptied by 3, (accord- 246 

ns to the laſt Rule) the product is 3696. Again, 227 


— 1232 being multiplied by 2, the product is 28336 i 
ki 2464), which ſeveral products after they are „ | 
© Whlaced in their due order, (that is, the 122 


rſt Figure ariſing in every product under 
s reſpective multiplying Figure) and added 3963 
ogether, produce 28336, the product required : 2642 

n like manner 1321 being given to be multi- 1321 

lied by 123, the product is 162483, and the 162483 
peration will appear as you ſee in the Margin. 

IX. When the product of any of the particular Figures ex2 
eeds ten, place the exceſs under the Line as before, and for 


very ten that it ſo exceeds, keep one in mind to be added to 


e mine next Rank. 

the fi Example, 3084 being given to be multi- 

ye f plied by 36, che work will ſtand thus; for 3084 
L. ö times 4 being 24, I ſer 4 under the Line, and 36 


eſerve 2 in mind for the two tens; then I ſay 18504 
btimes 8 is 48, to which if I add 2 kept in 9252 
ind, the whole is 30; therefore ſer down o in 111024 

be next Rank under the line (o becauſe there is 
o exceſs of 50 above 5 tens) I keep 5 in mind for the g rens 3 
gain, I lay 6 times nothing is nothing, to which adding 
hat I kept in mind, the whole will be bur 5, which I likewiſe 
et down under the line in the the next Rank; again 6 times 3 
$18, which (in regard 3 is the laſt Figure of the Multipli- 
and) I ſer wholly down ; ſo that the particular product ariſing 
i rom the multiplying Figure 6 is 18504 : In like manner pro- 
eeeding with the multiplying Figure 3, the particular pro- 


2, duct ariſing will be 9252. Laſtly, theſe ſeve. 

jon 138! products being placed in due order, and 5073 
in aded together (after the manner of the 8th Rule 256 
2 20 this Chapter) will give 111024, which is the 39438 
ext ral product ariſing from the Multiplication of 45365 
down W284 by 36, and the operation will ſtand as in 10146 
rd to de Margin. After the ſame manner if 5073 1292688 


be giyen to be multiplied by w_ the product 


will 


III. V 
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will be found to be 1298688, and the Operation will ſtand a 
you ſee in the Example, 05 | 
X. When the rwo Numbers giyen to be multiplied, do one 
or both of them end with a Cipher or Ciphers towards the 
Right hand, multiply rhe ſignificant Figures in both Numbers, 
one by the other, neglecting ſuch Ciphers, and when the Mul 
tiplication of the ſignificant Figures is finiſhed, annex on the 
Righr-hand of os produced by the Mulrtiplicatton, 
the Cipher or Ciphers with which one or both of the numbers 


firſt given did end, ſo will the whole give you the true Pro- 


duct demanded :' Example, 43100 being given 
43160 to be multiplied by 15000 the product will be 


150rO found 64550000 for omitting rhe Ciphers which 
21559 ſtand in the laſt place towards the Right-hand 
431 as well in the Multiplicand as the Multiplicatot, 


616500000 - I multiply the figatficant Figures 431, by the 


Figures 15 (according to the former Rules,) ſo 


there will ariſe 6465 to which annexing on the Rigbt- hand all 
the Ciphers before omited, the true product will be 646500000; 


More Examples hereof are theſe ſollowing: 


43125 35108000 
ee 
215625 5 23540 
42121 10216 
646873500 - à 5108 
c | 638500000 


$6324 J firft multiply the whole Multiplicand 56324 
20006 by 6, and place the product orderly under the 
337944 Line, then paſſing over the three Ciphers, I mu 

112648 tiply 56324 by 2 and place 8 (which is the firſt 


1126817944 


ok l. 
and a 
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ds the 
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More 


Chap. v. of Whole Numbers. 
More Examples hereof are theſe that follow: 


3094 - 23765 
12376 _- $7930" RR 
We. 119 igy O15. grape 
A 


321776 „ 
eee 

Note, That one of the 2 1 Cautions to be obſerved in 
Multiplication, is the due placing of the particular Products 
ariſing by each multiplying Figure; and that may be preform- 
ed either by taking care to place the ſirft Figure or Cipher 
which ariſes in each Product under the reſpective multiplyitig 
Figure; or ar leaſt the firſt place ariſing in the ſecond Product 
muſt ſtand under the bg bees of the firft Product, and rhe 
firſt place of the third particular Product, under the third place 
of the firſt, &e. * 54 . (9.2 ,#| 1:5 24 43 SQ « f 4 : OY 

XII. When a Number is given to be multiplied by a Num- 
ber that conſiſts of 1 (or an Unit) in the firſt place rowards tlie 
Left-hand, and a Cipher or Ciphers on the Riglit- hand of fuch 
Unit (as are 10, 100, 1000, 1000, Sc.) the Multiplication 
is performed by annexing the Cipher or Ciphers of the Multi- 
plicator at the end (to wit, on the Right-hand) of the Mul- 
tiplicand ; ſo if 326 be given to be mukriplied by 10, che Pro- 
duct is 3260; if by 1co, the Product is 32600; if by 1059, 
the Product is 326000; in like manner if 170 be multipfied by 
io, the Product is 1700 ; if by 100, 17000, Se. i 
XIII. When more Numbers ' than Two are 
given to be multiplied one by the othet, that — 
kind of Multiplication is called Continual, and Pliicatten. 
is thus performed, viz. Firſt multiply any two of the Numbers 
given one by the other, then multiply the Product by another 
of the Numbers given, and this Product by rhe Fourth Num- 
ber given (if there be ſo many) and in that or 
der till every one of the given Numbers has 
been made a Multiplicator, fo the laft Problicce CEE 
is the true Product required. Example, If 44, _ 72Prod, . 
18, and 22 were given to be multiplied conti- 22 


nually, ſirſt 18 multiplied by 4 produces 72, 144 
which multiplied 2.855 third Number) pro- 14 
duces 1548, the laſt Product or Number required. 88. prod. 2, 


See the Work in the Margin. The Proof of 
Multiplication is by Diviſion, as will appear by the next Chapter. 


Rule, 192 being the Dividend, and g the Diviſor, I ſet a point 


gd, is 19. 
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Diviſion of whole Numbers. whic 
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J. Ityrs Io N is that by which we diſcover how often 
one Number is contained in another; or (which is the 

ſame} it ſnews how to divide a Number propos d into as many 

equal parts as you pleaſe. | 

II. In Diviſion there are always Three Remarkable Num- 


bers which are commonly called by theſe Names, the Divi. the / 
dend, the Diviſor, and the Quotient. „ ä the 2 
II. The Dividend is the Number given to be divided into er pl 
TTT : order 
. The Diviſor is the Number by which the Dividend is to er 
be divided; that is, it is the Number which declares into how Hund p 
many equal parts the Dividend muſt be Divided. A. 
V. The Quotient 1s the Number arifing from rhe Diviſion, Nowar 
and ſhews one of the equal parts required; fo if 15 were gi- Ntandi 


ven to be divided by 5, or into 5 equal parts, the Number 
ariſing, or one of the equal parts will be 3, for 5 is found three 
times in 15: And here 15 is the Dividend, 5 the Diviſor, and 
3 the Quotient. „„ | 
3 Diviſion being the hardeſt Leſſon in Arith- WM; 32 1 
2 ty metick, muſt be heedfully attended by the Neconc 
nete. Learner, for whoſe Eaſe I ſhall uſe my utmoſt Mill & 
Endeavpurs to make the way ſmooth by Rules and Examples, . ? 
beginning with the eaſieſt firſt, which will be in that caſe when 
che Diviſor conſiſts of one Figure only; for Exqmple, Let it ih man 
be required to divide 192, by 8, or 192 Pounds into 8 equal . th 
Parts cr Share; here 192 is the Dividend, 8 is the Diviſor, ent: 
and the Quotient or one of the equal parts is ſought. _ laced 
VII Place a crooked Line at each end of the Dividend, that ¶ - | 
on the Left-hand ſerving for the place of the Diviſor, and that qr 
on the right for the Quotient; then if the Diviſor be a ſingle a7 
Figure, ſubſcribe a point under the firſt Figure of the Dividend rs 


ter 1 


towards the Left-hand, if ſuch firſt- Figurę be either equal to, or bol 


„, greater rhan the Diviſor ; bur if ſuch firſt Figure I be 
Whos the Di. 6G leſs than the Piviſor, pur a point under the I the 
vidual is. next place of the Dividend; which Number 0 cunds 
8) 192 ( - diftinguiſhed by the point may be called rhe DE erſon 
„ e vidual; fo in the Example, given in the 6th 


under 9, not under 1, becauſe it is leſs than, the Diviſor. This 'ounds 
done, the Dividual, or Number whereof the Queſtion muſt be a! 
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VII. Having thus prepared the Numbers, ask how often the 
Diviſor is contained in the Dividual, and write the Number 
which anſwers the Queſtion in the Quotient; then multiply 
the Diviſor by the Number placed in the Quotient, and ſubſcribe 
he Product under the Dividual. Laſtly, having drawn 
a Line under the Product, ſubtract it from the 
Dividual, and ſubſcribe the remainder orderly 8) 192 (2 
under the Line. -So demanding how many 1 


lum times the Diviſor $ is found in the Dividual 19, 5 
ibi. the Anſwer is two times, therefore I write 2 in 1 
| the Quotient; then multiplying the Diviſor 8 by 2 (the Num- 


er placed, in the Quotient) the Product is 16, which I ſubſcribe 
orderly under the Dividual 19 ; and after a line is drawn un- 
ler the Product 16, I ſubtract it from the Dividual 19, 
nd place the remainder 3 under the Line. | 

IX. Put another point under the next place of the Dividend 


Gon, BWowards the Right. hand, and bring down the Figure or Cipher 
e gi. landing in that place to the remainder; that 1s, ſer it next 
nber Wfer ir, ſo the whole will be a new Dividual: Thus a point 
hree Wing placed under 2 which ſtands in the next 


lace of the Dividend, I write 2 next after (to 8) 192 (2 
vit on the Right hand of) the remainder 3, ſo 


rith- WW: 32 is a new Dividual, or Number whereof the 32 
the Wecond Queſtion muſt be asked, and the Work 


— 


vill ftand as you ſee in the Example. 


nen x. A new Dividual being ſer a-part, renew the Queſtion; 
den ad proceed according to the 8th Rule of this Chapter. Thus 
2 N lemanding how often the Diviſor 8 is found in the Dividual 
d :, the Anſwer is four times; therefore I write 4 in the Quo- 


jent: Then multiply ing the Diviſor 8 by 4 (the Figure laſt 
laced in the Quotient) the product is 32, which 


that | he | | 

„ fubſcribe under the Dividual 32, and after a g) 192 (24 
_ ne is drawn underneath, I ſubtract the Product ) 1 24 
nd 2 from the Dividual 32, and there being no — 32 


emainder, I ſubſcribe o under the line; ſo the 32 


p] or . o . 0 . 
nne ole Work being finiſh'd, the Quotient is found — 
ge o be 24, and the Operation ſtands as you ſee va 


| the Example; therefore I conclude, if 192 

Di. Heunds be equally divided among 8 Perſons, the Share of each 
sch Nerſon will be 24 Pounde. = = 

dint A Second Example, Let it be required ro divide 936 

This Mounds into 9 equal Parts ; ag diſtinguiſhed the firſt Di- 

t be Maual by a point, (according to che 7th Rule of this 3 


—— — 


. Ä ⁵—— vr 
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W T demand how often the Diviſor 9 is found in the 
9) 936 ( Dividual 9, and finding it once contained in it, 
n J write 1 in the Quotient; then multiply ing thi 
8 Diviſor 9 by 1, the Product is 9, which I ſub, 
1 ſcribe under the Dividual 9; after this, a line 
1 being drawn under the Product 9, I ſubtract i 
from the Dividual 9, and there being no remainder, I place: 
o under the Line, as you fee in the Example. | 
Again, placing a point under 3 which ſtand 
9936 (10 in the next place of the Dividend, I tranſcribe 
9 43; the ſaid 3 next after the Remainder o for a new 


ha 
XI. 
its C 


0, 5 


2 Dividual; then asking how often the Diviſor gli, „ei. 
03 - * . © 9 a rf di 0 q » 
is contained in the Dividual 3, and not finding vi”. -. 

once contained therein, I write o in the Quotient: in 


nto 7 
he J 
1lr 


And now becauſe the Product which ought to ariſe from tix 
Mulxiplication of the Diviſor by o (the Cipher laſt placed in 
the Quotient) amounts to o, the Dividual 3, out of which 


that Product ſhould have been ſubtracted, remains the ſam n ch 
without Alteration ; therefore after a Point is ſubſcribed unde :. f. 
. 6, the next place of the Dividend, I annex 6M. 1 1. 
9)936 (104 the Dividual 3, ſo there will be a new Dividuz 8 equ 
N to wit 36: Then demanding how often te Pirig 
XI Diviſor 9 is found in the Dividual 36, the AW. the 
p {wer will be 4 cimes ; therefore I place 4 in te Nor 
Quotient, and multiplying the Diviſor 9 by one 
* the Product is 36, which I ſubſcribe underneath, auen 


ſubtract from the Dividual 36; ſo the remainder Hh 


is ©; thus the whole Work being finiſh'd, the Quotient is found Fifth 
to be 104, as you fee in the Example; wherefore I conclude, ill... 
9361. be equally divided among 9 Perſons, the Share of eac) haype 
will be 104 J. In like manner, if 296163 be divided by 7 dy 8 
the Quotient will be 42309. eee ee ee 
3 eee, The whole Work of Diviſion Rule 
whet ee fur.” briefly contained in this holes: 
* =. Verſe. 5 . that i 
1 5 ** there 
Die guor, multiplica, ſubdue, transferque ſecundum. divide 
5 . Wo OT till th 
Or rhus, 8 „ Shillir 

we „ A „%%%; ᷑ 1 Share 
Firſt yow muſt ash how oft, in Quotient Anfwer make if the 
Then Multiply, Subtraft, a New Dividual take, © Pee red 
n . ed, 1 | every 


ok] 


in the x7, When in the Divißon the Diviſor con: 
in ih as of a ſingle Figure only, the Quotient may 4. 


Atmen 
g dee expreſs' d, and all the Operation performed in %, way of 


[ ſub, ind, without writing down any part thereof; ai ui ding by 
2 line 92506 being given ro be halfed or divided gie H. 
* "Woo two on Parts, *. 3 will be 3%. 
ace (15: The Diviſor 2 is found in 8 four times; | 
a 2 once; in 5 twice, and there will remain 2)82506(41253 
ſtand which 1 being Tuppoſed ro ſtand befare (to wit, on the 
(crive8i ef- hand of ) the Cipher makes 10, then I ſay 2 is found in 
A nen o, 5 times; and laſt of all in 6, 3 times. ſo that the true 


Yor JW 0::c922 or one half of the given Number 825c6 is found ro be 

ing ü 1253. 

aa In like manner, if $2506 be given to be Clyided by 3, or 

m e nto 3 equal parts, the Work will be thus: | 

4 WT he Diviſor 3 is found in 8 twice, and there 3)82506(27503 
hich 


ill remain 2, which 2 being ſuppoſed to ſtand before (to wit, 
n the Left hand of the following 2, makes 22 ; then I ſay 
z is found in 22, 7 times; in 15, 5 times; in © not at all, 
nd laſtly, in 6 twice; ſo that the true Quotient or one of the 
equal Parts required is 27502. After the ſame manner may 
Diviſion be work 'd by any fingle Figure, without much charge 
o the Memory. BOS 

Note, Here the Learner may ask what ſhall be oo 
done with the laſt Remainder, if any happen, cerning the 
hen the Divi ſion is finiſhed ?. For a fall Anſwer. Remainde- 

o this, I refer the Reader ro the Note in the after the Di. 
Fifth Rule of the Seventh Chapter; yer I ſhall wifon is end. 
here produce an Example where the ſaid Cale did, if any 
happens, viz. Let it be required to divide 351 #appen. 

dy 8, or 351 Pounds equally among 8 Perſons; - 
now, if the Operation be proſecuted according ro the former 
Rules, the Quotient will be found to be 43, and 5 
after the Diviſion is finiſh'd, there will remain 7, 8) 351 (43 
that is, each Perſon muſt have 43 Pounds, and 
there will be an Overplus of 7 Pounds, which muſt be alſo 
divided equally among the 8 Perſons; but that cannot be done 
ill the 7 Pounds be reduced into Shillings, and then thoſe 


> {amt 

undet 
x 61 
vidual 


n the 


be reduced to Pence, which alſo are to be divided by 8, to give 


Wben 


be 
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dhillings muſt be divided by 8, to give every Perſon his due 
Share of the Shillings contained in the ſaid 7 Pounds: Again, 
if there yet remain any Surpluſage of Shillings, they mult 


every Perſon his due Share of Pence: So that when this 
Queſtion is fully anſwered, each Perſon's Share will appear to 


On ls 


1 
i 


— 
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be 43 1.—17 3.6 d. But how the before- mentioned Redu8in 
is performed, will be made manifeſt in the fifth Rule of the 
next Chapter. 

Na XII. When the Diviſor conſiſts of two, three, 
Diviſion by :w# or how many places ſoever, the Operation i 


Ts * » more difficult than the former, but _— up. 
the firſt and e. on the ſame Grounds ; and therefore the Learn: 


Fieſt Method. er being well vers'd in the preceding Method, 


of dividing by a ſingle Figure, will the more readily under. 
ftand theſe that follow, which are two, of which the firſt is 
the eaſier, but the latter more expeditious, and that which indeed 


is principally to be aimed at: For an Example of the former, 


let it be required to divide 4112972 by 708, or (which is the 
ſame) ro divide 4112772 into 708 equal Parts, 5 
Firſt, A Table is to be made to ſnew at firſt ſight any Mu. 
ziple or Product of the Diviſor, it being taken twice, thrice, 
or any number of Times under Ten; ſo having firſt written 
down the Diviſor it ſelf 708, and drawn a Line on the Right 
hand of it, I place 1 on the Right-hand of the Line directly 
| againſt the Diviſor; then under the 
The Diviſer 708. Diviſor 708, I ſubſcribe the double 


S thereof, which is 1416, and place the 
D Figure 2 directly againſt the ſaid don- 
9 ble, to wit, on the other ſide of the line. 
2 Again, adding 1416, (to wit, the dou- 
* ble of the Diviſor) ro the Diviſor it 
* ſelf 768, the ſum is 2124 for the Tri- 
S | ple of the Diviſor; this Triple I ſub 
& (63729 ſcribe under the double, and place 3 on 


5 | the other fide of the Line right againſt 
the Triple. Again, adding 2124 (the Triple of the Diviſo) 
ro the Diviſor 708, I find 2832 for the Quadruple of the 
Diviſor, which Quadruple J ſubſcribe under the Triple, and 
proceeding in like manner, at laſt the Table is finiſh'd, 
which readily ſhews the Dzviſor, with the duple, triple, qua- 


druple, quintuple, ſextuple, ſeptuple, octuple, and noncuple of the 


Diviſor. Ta 
Now for a Proof of the ſaid Table, adding the laſt Number 


thereof, to wit, 6372 (which was found ro be nine rimes the 


. Diviſor) to the Diviſor 708, I find the ſam to be 7080, which 


(by the 12th Rule of the fifth Chap.) is evident ten times the 
Diviſor; therefore I conclude that the Table is true, in regard 
thar the laſt Number of it is deriyed from all the ſuperior 


Numbers . | 
7 > _ The 
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The Table of Multiples or Products of the' Diviſer being 
thus prepared; fer down the Dividend'on the Right-hand' of t 

diviſor ;- then diſtinguiſn by a point ſo many of the foretr, 

Places of the Dividend towards the Left · hand, as are \cirhet 
qual in Valne (being eonſider d a- part) to the Diviſer, or 
which being greater, yet come nearr 5 
eſt io the Value thereof thus I ſub- 708.) 411277105809 
{cribs a point under 2, hereby eng I 1 Ros | 


the D/vidnal 4442,-rhe'Anſwtr will be 45107 + i @ 
found by the Table to be five! Times; 366408 LR fi 
for looking in the Iubie I cunnot find 6372 
the Dividual exactly; bat I ſee that 6 es! 
times the Diviſor is tHe next gieater than the D:vidual 4112, and 
fire times is the next leſfer, - wherefore: Þ write 3 in the Nuo- 
tiem, and the Number in the Tæble whiel ffunds againſt 3, to 
wit, 3540, I ſubſeribe under rhe Dividual 4142; The having 
drawn a Line underneath, I ſubtract 3 540 (which is ffye Times 
the Diviſor) from the Dividual 41 12; and ſubſeribe the Remattder 
572 under the Line; that done; I pur a Point under the next 
pace of the Dividend towards the Right-hand, and becaufe 
the Figure 7 ſtands in rhar Place, I tranſcribe 7 netx after 
the Remainder 572, ſo there is 5927 for a new Dividuall 
Then demanding how often the Diviſor 8 is contained in 
the Dividual 5727; the Anſwer will be found by the Table to 
be 8 times; for looking im the Table, I find, that g. times the 
Diviſor is the next greater; but times is the next leſſer than 
the Dividual; therefore I write 8 in the Quotient, and the 
Number in the Table, which ſtands againſt J, to wit, 3664 1 
ſubſcribe under, and ſuberact from the Dividuel 5727, placing 
the Remainder 63 under the Line. | 
Again, I put à point under the next place of the Dividend. 
where I find the Figure 7, and therefore tranſcribing 7 next 


after the Remainder 63, the new Dividual will be 637 ; then 


demanding how often the Dz»:for 708 is contained in the Di- 
vidual 637, and not finding it once contained therein, I write 
o in the Quotient, and ſince in this Caſe (that is when a Cipher 
anſwers the Queſtion) the Dividual remains the ſame without 


Alteration, the Figure or Cipher — in the next place — | 
the. 


— — * — —— 4 «4„ͤĩͤ%ͤk! n: 


part 42125 being rhe feweſt of the OPIN as 
foremoſt Places whief contains the 2124]3 $9727 

Diviſor 7608; ſo is 41 1a the Dividual 22324 $664 . 
(or Number whereof'the 'firtf Queſtion 25 „ 
muſt be asked'; then demanding how 4248 22 2 
alten the Diviſor Jeg is contained in 22 
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Diviſon 


Piviſor 1881) 20304 (108 clude, if 4112772 be divid. 
=» © 3962 %% .- ied by 708, or into 708 equi 
5643 188 Parts, the true Quotient or one 

A „%% —— ok the equal Parts required is 
* 205 e 3809. In like manner, if 
12894 £1594 _ -. 20304 be divided by 188, that 


11286 f 5 70 « 
5 1 3 16 7 p 55 A, : 25) "| 
| I 274 * "= F 0 | , 


Multiples of the Diviſt 


ſtand as you ſee. 


n N Vi 1 fot ts s 
The preceding Method of Diviſſon by the Help of a Table 


of the Multiples or Products of the Oiviſor, as it is mot eake, 
ſo in {ome Caſes namely, where the Diviſor is great, and a 
Intereſt, Aſtronomical Tables, and ſuch like) it excels all 
other ways of Diviſion, both in reſpect of Certainty and Ex- 
pedition; but for common Practice, it is too tedious, and 
therefore I ſhall proceed to the cheieeſt practical Method. 


XIII. 7 now come to the laſt and principal Method of Diviſim, 


when the Diviſor conſiſts of many Places, which 
to ſuch as have the Table of Multiplication by 
Heart, will not be difficult : For Example, Let 
56304 be a Number given to be divided by 
134, that is, into 184 equal Parts, and the 
Quotient, or one of the equal Parts is required. 
Firſt, Diſtinguiſh by a Point (as before) 
ſo many of the foremoſt Places of the Dividend 
douards the Left-hand, as are either equal 
in Value (when conſider d a- part) to the Diviſor, or 
elſe, which being greater, yet come neareſt to it: Thus I ſub- 
ſcribe a Point under the Figure 3, thereby ſerting -a-part 563, 
being the feweſt of the foremoſt Places, which —_— 
the D:wiſor. ; ſo is 563 the Dividual, or Num- 

184) 5 6304 ( ber —.— the gilt Queſtion muſt be asked. 
Having thus prepar'd the Numbers, I demand how. ofren 7% 
» DivÞ3jor 
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the Dividend, is to be tranſcribed, after the Dividual for ar nen 
Dividual, ſa writing 2 next after 637, the new Oividual is 6372: 
Then demanding how often the Diviſor 508 is conta inei 
in 6372, I find by the Table it is contain d in it 9 Times; 
wherefore writing 9 in the Quotient, and placing the Number 
which ſtands againſt 9 in the Table, to wit, 6372 under the 
Dividual 6372, and ſubtracting it from the Dividual, there 

UW will remain o. Whence ] con, 


is, into 188 equal Parts, the 
Quotient ariſing, or one of 
thoſe equal Parts will be 

108, and the Operation will 


2 of many Places is required, (as in calculating Tables 
OL 
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):viſor 184 is contained in the 'Dividual 363; and fince to 
aſwer this - Queſtion. and ſuch like, there is a Necetliry of 
ryal, it will be requiſite to ſhew how ͤ this Tryal may 
ly be made : Firſt, therefore compare the Number of 
aces in the Dividual, with the Number of Places in the 
viſor, and when the Number of Places is the ſame in borh, 
t it be asked how often the ſirſt or extreme Figure of 7 
viſor towards the Lefr-hand- is contained in the firſt Figu 
{ the Dividual towards the ſame Hand; ſo here demanding 
ww ofren 1 is contained in 5, the Anſwer is'5 Times; whence 
infer that rhe Diviſor 184 is not contained oftner than 5 times 
the Dividual 563 (for 6 Times 184 1s-manifeſtly greater 
jan 563) but whether it be contained 5 Times in it or nor, 
xaminarion muſt be made either by multiplying (in ſome By. 
ace) the Diviſor 184 by the ſaid 5, and comparing the Pro- 
d with the Dividual 563; or elſe thus, ſaying, 5 Times 1 
o wit the 1 in the Diviſor) is contained in 5, ro wit, the firſt 
gure of the Dividual 563, 5 Times; bur then 8 the follow. 
ig Figure of the Diviſor, cannot be found 5 Times in 6, the 
lowing Figure of the Dividend, and conſequently the Divi- 
x 184 is not contained 5 Times in the Dividual 563 ; where- 
re | make another Tryal ro ſee whether it may be contained 
Times in it or not; ſaying, 4 Times 1 is 4. which is found 
5, and there will remain 1; bur then 4 Times 8, which is 
2, cannot be had in 16 (for the 1 before remaining being ſup- 
ſed to ſtand on the Lefr-hand of 6 makes 16) hence I conclude 
nin, that the Diviſor 184 is not contajned 4 Times in the 
vidual 563; wherefore I make another Tryal ro ſee whether, 
may be contained 3 Times in it or not; ſaying 3 Times 1 
z, which is found in 5, and there will remain 2; again, . 
ines 8 is 24, Which is found in 26 (for the 2 before remain- 
z being ſuppoſed to ſtand before the 6 in the Dividual makes 


and there will remain 2. Laſtly, 3 Times 4 is 12, which 


kewiſe found in 23, (for the 2 F Ge the 25 being 
ppoſed ro ſtand before the 3 in the Dividual makes 23) where- 
ſee that the Diviſor 184 is gontained 3 Times in the 
dual 363 ; therefore I write 3 An the Quotient, and pro- 
eding according to the 8th Rule ef this Chapter, I multiply 
e Diviſor 184 by 3 (the Figure placed in the 2 
lutient) ſo the Product is 552, which I ſub. 184036304 (3 
Ive orderly under the Dividual 563, then $935: 
ring drawn a Line under the ſaid Product, I e 
bract ir from the Dividual, and ſubſcribe 

e Remainder, which is 11 under the Line. fi 


* Be 


/ 
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Again, accerding to the ↄth Nele of this Chapter, I brig N 
down o, which ftands in the next Flace of the Dividend, ol Try: 
the Remainder 41, fo there is 110 for a new Dividuel ; be 
demanding how often the Dtviſor 384 is found in the Dividui Div: 
x1o, and not finding it once contained in it, 4 write © in the. 
Quotient (which is to be done as often as the Queſtion ii plac 
anſwered by nothing); now, becauſe che Praduct ariſing fu tron 
Dc Multiplication of the Diviſor, by o (tbe Cipher laſt pla be f 
, in the Quotient) amounts to o; in t 
184) 56304 (306 Dividual 112, out of which chat Pu F 
1 duct ſhould be ſubtracted, remains & 151 

— — ſame wirhout Alteration ; thereſet F 

5 1104 after o Point is ſubſcribed under 4, Ut 
1104 following Place of the Dividend, lu 
— —— Dex 4 tothe laſt Dividual 110, ſo the 
© will be a new Dividual, to wit 110 


and here the Queſtien at large it, « 
know how often 184 is found in 1104 but to leſſen the Try 
becauſe the Dividual conſiſts of one place more than is in thy 
Diviſor, it muſt be asked how often the firſt Figure of the D 
viſor on the Left:hand is contained in che two foremoſt Nau 
of the Dividual towards the Left- hand, viz. I demand how oh 
1 is contained in 11, and dan ir may be had 11 ting 
yer I need never begin che Tryal above 9 Times; therefol 
make Tryal with 9, ſaying, 9 times 1 is 9, which is found i 
11, and there will remain 2; but then 9 times 8, which is7 
cannot be found in 20 (20, becauſe the 2 remaining bein 
ſuppoſed to ſtand before o in the Dividual makes 26) ; ther: 


fore I make Tryal with 8, ſaying 8 Times x is 8, which wy wh 
found in 11, and there will remain 3; but then $ Times 5 1 
cannot be had in 30 (30, becaufe the 3 remaining being ſap Pre 
poſed ro ftand before the © or Cipher makes 30); therefc Di 
I make Tryal with 7, ſaying, 7 times 1 is 7, which is due 
in 11, and there will remain 43; but then 7 times 8 cannot be the 
bad in 40; therefore I make Tryal with 6, ſaying, 6 times! 
is 6, which is found in 11, and there will remain 5 ; theo i do! 
times 8 is 48, which is found in 30, and there will rem det 
2: Laſtly, 6 times 4 is 24, which is found in 24, whereby 1 the 
length I fee that the Diviſor 184 is contained 6 times in we do! 
„ Dividual 1104: Wherefore I write 6 in the Quotient, and pu 29 
ceeding. according to the 8th Rule of this Chapter, I multiph ani 
the Diviſor 184 by 6 (the Figure laſt placed in the Quorient)M it, 
ſo the Product is 2104, which being ſubſtribed under, a, is : 
ſubtracted from the Dividual i 104, the Remainder is o, ſo 


laſt I conclude, that the Quotient ſought is 366. N 


3 


Chap. VI, of whole Number. 4] 


Note, If che Figure aſſumed for the Quotient holds good upon 
Tryal, as aforeſaid, by two or three of che foremoſt Places of 
the Dividual, ir will for the moſt part hold throughout the 
Dividual; but this muſt be a perpernal Rule, that whenſoever 
the Product of the Muliglication of the Diviſor by the Figure 
placed in che Quatiene, ha ro be greater than the Dividual, 
from which it ought 80 be ſubtradted, ſuch Product muſt 
be firack ont of the Work, and a leſſer Figure is to be placed 
in the Quotient. 1 | oy 

For a ſecond Example, Ler it be required to divide 
15114220 by 2987, or into 2987 equal Parts. | | 

Firſt, The Diviſor 2987 being greater than 1511 (ro wit, 
the four foremoſt Places of the Dividend) I ſer a Point under 
4, thereby ſetting a- part 13114 for a Dividual ; then, becauſe 
the Dividual conſiſts of one Place more 
than the Diviſor, I ask how often 2 2987) 15114220 (5 
the Firſt Figure of rhe Diviſor towards M 
the Left- hand) is contained in 15. | 
(ihe two foremoſt Places of the Di- 19 
vidual ) and finding the Anſwer to be WE 
5 Times, I infer thence chat the Diviſor 2987 cannot be con- 
rained more than 7 Times in the Dividual 15114 but whe- 
ther it will be contained 7 times in it or not, Examination 
muſt be made, either by mulriplying 2987, by 7 (in ſome By- 
place; and by comparing the Product with the Dividual 131143 
or elſe by the manner of Tryal before delivered in the laſt 
Example: So at length it will be diſcovered, that the Diviſor 
2987 will nor be found above 5 rimes in the Dividual 151143 
wherefore (according to the 8th Rule of this Chapter) writing 
5 in the Quotient, and multiplying 2987 þy 5, I ſubſcribe the 
Product of that Multiplication, which is 14935, under the 
Dividual 13114 then drawing a Line under the ſaid Pro- 
duct, and ſubtracting it from rhe Dividual 15114, I ſubſcribe 
the Remainder 159 under the Line. BE 

Again (according ro the gth Rule of this Chapter) I bring 
down 2, the next Place of the Divi- | 1 ED 
dend to the ſaid Remainder 179, ſo 2987) 15114220 (50 
the new Dividual will be 1792; that 14935” ' 
done, asking how often the Diviſor —— 
2987 is contained in the Dividual 1792, 1792 
and not finding it once contained in | 7 
it, I write © in the Quotient; and here, becauſe rhe Queſtion 
is anſwered by o, the next place of the Dividend, to wit 2, is 
to be brought down 10 the Dividual 1792, ſo the new _ 
b ee mn<r”T—E 


lia 
ff the 
iphe 
ine, 

e (ag 
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„„ ae eee renewing the 
2987) 1511422005050 Queſtion, and proceeding as 5 

. at length the Diviſion being finiſh'd, 


14935 ; the Quotient will be found 5660 ex 

— — actly, without any Remainder ; but x Ov 

17922 if any Remainder had happen d after why 

17522. the Subtraction of the laſt Product, i 120, 

— muſt have been proſecured according _ 

oo | — the 2 before given in the ould 

: e at the latter 11th” 1 

of this Chapter. - 5 8575 I 145 Te ealon 

: In like manner, if 1208939550 be divided by 19999, os Surp 
[ into 19999 equal Parts, the Quotient, or one of thoſe equal — 
i Parts, will be found 604 56, and the Work ill ftand as you 2 
; ſee here. | | 8 e 1 
| * | This latter Method of Diviſion _p* 
1 19999) 12089395 50 (60450 is to be preferr d before any 2 » dl 
; common Ways of dividing, by "at 
| 119994 . daſhing out! Figures, where the XV. 
| = — Steps of the Diviſion are ſo con- Figr 
89995 founded (beſides the Burden upon {laces | 
. 79996 the Memory, by a promiſcuous ut a C 
— — Multiplication and Diviſion) that t off 
99995 if any Errour happen, it can hard. vide. 
99995 ly be corrected without beginning ward 
— — the Work a-new : But in the way ich, 
. _ — the particular Ne D. 
| ultiplications, Subrractions, | 
Remainders, which belong to — Figure of * ned 

are ſo diſtinctly and clearly expreſs'd, that if an Errour hap: wide 

pen, the Work may eaſily be reformed, i [hv te  divi 
XIV. So often as the Queſtion is repeated in DiviGion, ſo main 
many Places there muſt be in the Quotient Wards 
How the Number of (which may be diſcovered by the Number ipber) 
Places in the Quo. of Points placed under the Dividend) and l= b 
tient may be diſco. ſo many times is one and the ſame kind ls Chg 
vered. of CR 5 the Subſtance 36, 

. whereof is conral in - Ii 

mentioned ar the end of rhe Tenth Rule of = — _ 37 

EO XV. When the Diviſor conſiſts of 1 or 12. 

7 22 way an Unit in the extreme Place towards the I 
en fo, Left-hand, and nothing but Ciphers to- obs 

+ pt G . wardsthe Right, the Diviſion is performed On 


by cutting off with a Line ſo many Places * 


of 


KI 
the 
ore, 
hd, 
| ex · 
but 
, it 
ing 
Rule 


7 


B 


Hae 
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tiap. VI. of whole "Numbers. " 
f the Dividend towards the Right-hand, as the Diviſor has 
iphers ; ſo the Figures which ſtand on the Lefr-hand of the 
ine, give the Quotient, and thoſe cut off to the Right (if they 
e ſignificant Figures) are to be proceeded with as a Surpluſage 
r Overplus remaining according to the Note at the End of the 
leventh Rule of this Chapter. So if 5 

720 l. were given to be divided equally 10) 4720 (472 
mong 10 Perſons, the Share of each 100) 47 20 (47 
ould he 472 /.-alſo if the ſaid 4720 l. 100004720 (4 
ere to be divided equally among 100 <3" | 
deaſons, the Share of each would be 47 J. and there would be 
Surpiuſage or Remainder of 20 J. to be alſo ſubdivided among 
hem, after the ſaid 20 l. are converted into Shillings according 
the Fifth Rule of the next Chapter. Laſtly, if the ſaid 47201, 
ere to be divided among 1000 Perſons, the Share of each 
ould be 4 J. and there would be a Remainder of 720 l. to be 
ſo divided as aforeſaid. See the Form of the Work in the 


N argin. , 


XVI. When the Diviſor conſiſts of any Significant Figure 
Figures in the firſt or foremoſt Place or = 
laces towards the Left-hand, and nothing Anot ber Compen- 
ut a Cipher or Ciphers towards the Right, dium in Divifon. 
t off by a Line ſo many Places of the 
ividend towards the Right-hand as the Diviſor has Ciphers 
wards the Right; then divide the Figures of the Dividend, 
ich ftand on the Left-hand of the Line, by the Figures in 
e Dufſa which remain, when the ſaid Cipher or Ciphers 
ihre rememb'ring after the Diviſion is finiſhed, to 
ext after the laſt Remainder the Places of the 
ide Which were firſt cut off: So if 36732 were given to 
 divi ed by 20, the Quotient will be 1836, and there will 
main 12,037. if you cut off one Place from the Dividend 
wards the Right-hand (becauſe the Divifor ends with one 
Ipher) and then divide the reſt, ro wit, 
$73 by 2 (according to the 11th Rule of I 
Is Chapter) there will ariſe in the Quotient 210)3673] 2(1856 
236, and rhe laſt Remainder after ſuch 1 
viſton is finiſh'd, will be 1, to which if 2 (the Figure firſt 
t off from the Dividend) be annexed, the Total Remainder 
12. 3 | ; 


In like manner if 7456786, were given to be divided by 

ooo, the Quotient will be 24, and there will remain 

6787; vix. If you cnt off 3 places from the Dividend 
9 * War 


49 *" Divihow, &. _ Book! 
304100674561787 (24 cauſe the Diviſor ends with 3 C 
608  phers) and then divide 7456 by 304 


he 


"EEE | there will: ariſe in the Quorienr: 24, 
.. $336 and the laſt Remainder, after: ſa 
LUIS. ---. Diviſion is finiſh'd; will be 160, u 


160787 which if 797 (the Places: firſts cu 
| . off from the Dividend). be annere 
the Total Remainder or Surpluſage is 160787, which: is th 
be proceeded wirh, as is directed in the Note at the lutte 
End of the Eleventh: Me of this Chapter, = 
if XVII. Divifion and Multiplication interchangeably prov 
= . - one another; for in Diviſion if yon multiph 
1 * 3 the Diviſor hy the Quotient, the Product wil 
8 and Pluie be equal to the Dividend: So in the Fran 
| of the 14th Re of this Chapter; if 187 the 
[= Diviſor be multiplied by 306 the Quotient; the Product i 
| 56304, which is the ſame with the Dividend; but when, aft 
the whole Diviſion is finiſhed, any Figures remain of the if 
| Subtraction, add them likewiſe to the Product: So in the ll 
1 Example of the 16th Rule of this Chapyer, the Diviſor 304900 
| being multiplied by: the Quotient 24,. produces 7ag6000, un- 
| to which if you add the Number remaining, to wis, 16078}, 
the Summ is 7456787, which is the ſame with the Dividend 
Again in Multiplication, if the Product be divided by the 
* Multiplicator, the Quotient will give you the Multiplicand, a 
if the Product be divided by the Multiplicand, the Quotien 
will give you the Multiplicator: So in the firſt Example of tis 
gth Rule of the laſt Chapter, if the Product 111024, be divl 
ded by the Multiplicand 3084, the Quotient gives gt; \Milte 
plicator 36. 3 to 
There is alſo a Common Proof of Malciplication -argued fron 
the Multiplicand, the Multiplicator and the Product by cafting 
away Nines, but by that way of Proof (though rightly: uſed} 
a falſe Product will be affirmed to be true: Example, If 34% 
be multiplied by 78s, the true Product is 2724 122 ;. but ill 
j ſay 4953132 or 3153132 is the Produet (or many othet 
# which may be given) the Preof by Nines will confirm be" 
| to be true Products, though they are falſe, as will be el. 
dent to ſuch as know the Rule, which I mention here our are 
f to ſet. a brand upon it, that it may be avoided by all Love 
| of Truth, 8 PA 
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Reduction. 2 


F Oraſmuch as in Money, there are Diverſities of kinds, viz. in 

England, Poundt, Shillings, Pence, and Farthings ; alſo di- 
ers kinds of Meigbis, Meaſures, &c. as has been fully decla- 
ed in the Second Chapter; and becauſe ir is often required to 
Ind how many pieces of one kind of Money are equal in value 


prove o a given Number of another (and ſo likewiſe of Meigbts, 
ultiph Wca/ſures, &c.) it is requiſite in this Place to ſhew how that is 
Þ wil Wcrformed, fince thereby the Rules of Multiplication and Divi- 
ramon before delivered will be exercis d. This kind of Operati- 
>4 the Wn is called Reduction. RM „f * 
_ II. Reduction is either deſcending or aſcending; 

e III. Reduction deſcending is, when ſome Integers of a Num- 
04000 ſer of a greater Denomination being given, it is required to 
o, uind how many Integers of a leſſer Denomination are equal in 
50% % alue to that given Number of the greater: As when it is 
idend emanded to find how many SFhillings are contained in 30 /. 
by, the. ikewiſe how many Pence in 320 3. or how many Hours in 
nd, ; Days, &c. | 4 | 
Lorient | | 


IV. Reduction aſcending is, when ſome Integers of a Num- 
ter of a lefſer Denomination being given, it is required to find 
low many Integers of a greater Denomination are equal in 
alue to that given Number of the lefler : As when it is pro- 


| fromWoſed ro find how many Pence are contained in 500 Farthings: 
aft ikewiſe how many Shillings in 348 Pence: Or how many, 
f ul „ Days in 864 Hours, &c, | ; 

+34 5 Ro 

ut if y. Reduction deſcending is performed by Multiplication; for 


f the given Number of Integers of a greater ; 

Penomination be multiplied by a Number, — 
hich expreſſes how many Integers of the leſ- ire by Mul- 

er are equal to one of the Integers given, the tiplication. 

product is the Number of Integers of the leſſer 

enominarion required. 


ö 1 


So 230 l. of Eng 


230 Pounds. 
26 


— —— — Product is 4600; in like manner 4600. 
600 Shillings. will be. reduced into 35 200 d. for if 4600 
2 be multiplied by 12 (che Number of Pens 
92 contained in 1 Shilling) the Product i; 
33 — 332. Alfo 55200 Pence being multi 
55200 Pence. plied by 4 (becauſe 4 Farthings make; 
4-4 Penmy) are reduced into 220800 Farthings, 
220800 Farthings. as by he Operation in the Margin is en. 


345 Ounces. 2 
20 The like Method is to be obſerved in 
6900 Penny-M. Weights, Meaſures, &c, So 345 Ounce- 
224 Troy are reduced into 6900 penny-weight 
276 and 6900 penny weights, to 165600 Grain, 
138 zZ ᷑ꝗ s by the Operation in the Margin you mij 

' 165600 Grains, ee. | 

| 3 Note, By this Rule the Learner is fus 
Compare this with niſned with Skill to reſolve” chat caſe in 


the Note upon the 
laft Example of the 


Diviſor: Ex Ler it be required to di 
2 %. vide 5 Pounds of Engliſh Money equal 


liſh Money will be reduced into 4600 5. for 


Reduction. Book l 


if 230 be multiplied by 20 (the Number of 
Shillings which are equal to 1 Pound) the 


dent. 


Diviſion, when the Dividend 1s leſs than the 


| among 8 Perſons; here it is evident ths 
the Dividend 7 is leſs than the Diviſor 8 ; that is, the Number 
of Pounds is leſs than the Number of Perſons, and conſequenty 
each ſhare muſt be leſs than a Pound: So that in effect it re 
quired to find how many Shillings and Pence belong to every 
Perſon for his Share: Firſt, therefore reduce the 7 Pounds into 
Shillings, which will be 130, theſe divided by 8 give 17 Sil 
lings to each Perſon, and there will yer be a Remainder 0 
4 Shillings to be alſo equally divided into 8 parts, but theſe 4 Shi- 
ling, muſt be firſt reduced into Pence, which will be 48, the 
diwiding 48 by 8, the Quotient will give 6 Pence more to er 
Perſon : So at laft it appears that if 7 Pounds of Engliſh M 
ney be equally divided into 8 parts, the entire Quotient (0 
one of the equal. Shares) will be 17 Shillings and 6 Pence. 
In like manner, if 354 Pounds of Engliſp- Money be given l 
be divided equally among 125 Perſons, the Share of each vi 
be found to be 2 Pounds, 16 Shillings, 7 Pence, 2 Farthing' 
and ſome what more, bur rhe parts of a Farthing being of 10 
Moment (and nor properly to be handled in this place) ar 
ge glected. | Com 


— — —— — 
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Compare theſe Two — — with the laſt Example of the 
levench Rule of the Sixth Chapter. 

In Reduction deſcending, the Learner may receive help by the 
ubſequent Tables. | 


Pounds 

Shillings 

Pence | 

2. Troy-W, ecght, | 
rved in 2 off 
Ouncts- Pounds iz) { Ounces 
weights SV. 8 ( V - 
Gra, Ounces | Dp 20 3 Penny Meigbt⸗ 
i fon P enny-· M. eiphts 2 243 Grams. 
is | | | 
caſc i Alſo in Apotbecaries-Weights. 
nan the | «1 
d to di Ounces-Troy J (90 (Pram. 
oqul =D (: 
: Drams R4< 3 >I'<Scruples, 
2 * * 
Scruples S 20) YGrams. 


3. Of Avoirdupois-Weigbt. 


Hundred. Weig.) (42 ( Quarters. 

Quarter: 280. F Pound: 

Pounds J 516 (F JOunces. 

Ounces | S (164 © ( Drams. 
4. Of Liquid Meaſures. 

Hog ſheads 

Gallons 

ottles 


orts 


. of 


To 

11 a 1, S — 
Reduction. 
An ret 


r uarters ; "i 8 Bu ſhe 15. ; 
Baltes 2 \4 _ P ecks. | 
Pecks \.S 72 L Gallons. 
Gallons af 

Pottles | 8 2 Q | 
Quarts Wo s 


Engliſh Miles Y D/ 

Furlongs 1 

Yards > mu, 

Feet 8 

Inches. 80 

Nails. 5 Quart. of Yards. 
Dnarters PRA Yards | 

Quarters — Ells Engliſh - 


Acres 3 D 4 8 Koods. 
2 


Q D 
Reade OED S 649) © Perches or Poles, 
„ 8. Of Time. a 


BD 


Weeks © S Days. 
Days Hours. 
Hours Minutes. 


To reduce Inte® FI. Integers of ſeveral Denominations may 
gers of divers be reduced into the laſt of. thofe Denominati- 
Deneminatton; ons accotding to the Fifth Rule afore-going, by 
into the loweſt deſcending orderly to the next inferiour Deno- 
of thoſe Deno- minatipn ; and adding to each Product ſuch In- 
een. tegers (if there be any) as are of the ſame 


Name. | 4 3 e 
* | | 3 | wy | So 


Lb f Dry Meals... 
p 4 + a » f 0 0 5 4 * 4 


— ————— — en ES 


r Ion. -— —_ 
„enn, E 
a | : 7.3; BN J. 1 x, 1 4 d. 


Chap. VII. 
80 12 Pounds 13 Hillings, and 10 Pence 1 2—13—10 


1 ; 
Ss $0505 7*% 


may be reduced into zoq6 Pence in this 20 » 
manner, viz. 12 Pouadi, multiplied by 20 2430990 
(becauſe 20 Shilling, make 1 Toney pro- add 13 f | 
duce 240 Shilling, to which adding 13 "253 Shillmps. 
Shillings, the Sutnm is 253 Shillings. Again, 13 | . 
253 Shilling, multiplhied by 12 (becauſe * eee, 
1 Shilling is equal to 12 Peng) produce i & Of Way) 
1 {SSA 
3036 Pence,” ro which if 19 Pence be added, <<? — 
the Summ is 3046 Pence, as by the Opera- 3036 dag 


% : 


tion inthe Margin is manifeſt, 


Bur after that general Method is well underſtood, the Work 
of the laſt Example, and ſuch like may be contracted thus ; 


viz, To convert 12 Pounds, 13 Shillings, | 
10 Pence, all into Pence: Firſt 12 multiplie? Il. . A. 
ed by o, (which ftands in the Units place 12—-13—10 
of 20) produces o bur inſtead of o, I 20 7 
write down 3 under the Line (to wit, the 253 Shillings. 
3 that ſtands in the Units place of the 12 
13 Shillings in the Summ ** :) Then "516 5 
I proceed to multiply 12 by 2, ſaying 25 
wice 2 is 4, 10 which adding 1 (for the EL ——— 
ten in the ſaid 13 Shillings) it makes 5, 3946 © 17 
which I fer on the Left-hand of 3 before written: Laſtly, 
twice 1 is 2, which [ ſer on the Left- hand of 3; and ſo 
12 Pounds, 13 Shillings and 10 Pence are converted into 
253 Shillings, a: | 4 — TS 

It remains to multiply the ſaid 253 by 12 (becauſe 12 ; 
Pence make 1 Shilling) and to add to to the Product, which 
may be done thus: Firſt, twice 3 is 6, to which adding 10 
(ro wit, xo Pence in; Summ firſt propounded) it makes 163 
where fore (according to the Rule of Multiplication) I ſer 6 
under the Line, and keep 1 in mind: Again, twice 5 with 
in mind making 11, I write down 1, and keep 1 in mind; 
likewiſe twice 2 and 1 in mind- making 5, I write down 5: 
Then 253 multiplied by x makes 253, which I ſer orderly un- 
der 516 : Laſtly, thoſe Two Products added together make 
3046, which is the Number of Pence contained in 12 . 
6 —— d. as before was found out by the general Me- 
thod. , £4. 1 

So 35 Ounces, 16 Penny-Weights, and 12 Grains. Try will be 
reduced into 17196 Grains. Fg LD 


— 
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IVI. RT. 13 is performed by Diviſion ; for if 
| of ＋ 3 given be divided by 
fetnding — ſuch 2 Number of the ſame laregers, as are 
formed by Di- equal to one of the __— uired, the 
viſien. Quotient is the Number of ers {ought for. 
So 220800 Fuarthings being divided by 4 (the Number of 
Farthings in a Penny, give 55200 Pence in the Quotient: In 
like manner, if 55200 Pence be divided by 12 (the Number of 
Pence in a Shilling, the Quotient is 4600 Shillingt. Laſth, 
4600 Shilling: — divided by 20 (becauſe 20 5. make 4 
Powndſterling) the Quetiem is 230 Pounds-ſterling, which arc 
ln to — Farthings firſt given, An Operation is a; 
ONOWS, 


20) 
mn 220800 ( 55 90 (4606 Gol 8 


A, % s 


In like manner, 34268 Grain. Iroy will be reduced to 50 

1 Ounces, 7 Penm - Meigbis, and 20 Grains, This kind of 
9 may be made the eaßier to the Learner by the fol. 
owing Tables. 


1: of f Engl Money. 


Farthings Pence. 
Pence 88 2555 82 be 
Shillings Pounds. 


2: 4 Troy-IWeight. 
Grains + 8 
Penny weights 85 SE oC 85 Ounces, 
Ounces. 8 Poundi- Troy. 
Alſo in Apothecaries. Weights. 


Grains De 20 Scruples. 
Soruples 889 3 88 * | 
Dram 348 Lg 


2.0 ; 


+2 dovirdageie-Meght, 


5 


Ounces © 
Pounds 


Quarters | 


lake 2 Pints © 
ch are Luarts 
is 2 Pottles 

Gallons 


ok 1. 

for if 

ed by 

S are 

4 the Drams 
t for. 

ber of 

: In 

ber of 


Di vidi 


8 
* 
© 


Divided 


Pints 
Quart: 
Poteles 
| Gallons 
Pecks 
Buſhels 


2 
2 
2 
27 
4 
8 


6. of Long Meſure ES, 
dd Barley Corns ). 
Inches 
Feet 
Yards 
Furlang. 


Nails 
Quarter: 
Quarter | 


7. Of er Meaſures, of Land. 
Perches * — re. 
1 85 55 [55 ters of Acres. 


Roods * 
8. Of Time. 

1 8 7 781 n. 

Hours yer Wi 

— Weeks, 


48 Reduction Bock. I; 


_ duction deſcending : So for Pro 
will be reduced to 56 Points, by Redudtionaſcending. - 


Note, That if after Diviſion is finiſh'd in Reduction aſcend. 


ing, there be any Remainder, ir is of che ſame Denomination 


with the Dividend. 
Note alſo, That Reduction deſckndig and aſcending mu. 
tually prove one another, by invecribg: the Queſtion ; for as in 


56 Pounds. Sterling, there will be mY 58 — Farthings by Re- 
thereof, 53760 Farthing! 


t. 


Queſtions to Exerciſe Raduction. 
1. In 257 l. How many Shillings 2 Anſwer, 5 14 
2. In 3076 J. How many Shillings? Anſwer, 61520 
3. In 902 Shillings, How many Pence ? Anſwer, 10824. 
4. In 2179 hillings, How many Farthings ? Anſwer, 104592. 
bs In 49 l. —— 131 [A > mY d. *How many Pence ? An 


fer, 11923. 


6. In 2053 J. ena a How many Far- 


things ? Anſwer, 1971190. 

7. In 354 1b. of Troy-weight, How many Grains (of Gold- 
ſmiths weight 2) Anſwer, 10394 %½99!. 

0 In 300 Engliſh Miles, How many Yards? Anſwer, 528900, 

In 1 Engliſh Mile; How many Barley-corns Length? 

Aer, 19080. uc. 

10. In 360 Acres, How many n ? Anſwer, 89600. 

11. In 225 Acres, 3 Pools; and 30 Ferie, How many 


Perches ? Anſwer, der Tint 

12. In 11923 a ( w- many Pounds ? —_ 49 Em 
13 S — 7 a 2 

13. In 5764684 Fading! How many pounds 5 | Anſwer 
6004 /. 16 5. ͤ— 7 

14. In 234678 Perches, How many Acres > Ae, 1466 


Acres, 2 Roods, 38 Perches. 
15. In 525960 Minutes of an Hour, How many' Days ? 


Anſwer, 365 Days andes Hours, (or 1 Year very near.) 


16. In 10080 Pints, How many Hogſheads ? Anſwer, 2b. 


17. In 34678 Grains of Apothecaries-Weight, How many 


Ounces. Troy ? Anſwer, 72 Ounces, 1 Dram, 2- Scruples, and 


18 Grains. l 
18. In 106735 pints of Wheat, How many Quarters? 


Anſwer, 208 Quarters, 3 Buſhels, 2 Pecks, 1 Gallon, 1 Pole, 


x Quarr, 1 Pint. 


19. In "3969301 Barley-corns length, How many Miles? 
Anſwer, 20 Miles, 7 Furlongs, 12 Yards, 2 Feet, 4 Inches, and 


x Barley-corn's Length. 
20. In 190090 Barley-corns length, How many Ley 


Anſwer, 20. 


- 
*. 


Ch: 


cend. | do 

2728 Cu vitt; ava 

Oo 2 

1 in by. o the Rule of Three Died. 4 am at 
Re- 


bing T HE Rule of Thret'is ſo called, becuaſe by thi Nai 
bers known or. given; it teaches to find a fourth un- 


Reaſon liereafter declared. 


oF II. The Rule of Three i is either fi 1 gle ot compound. 25 
85 III. The ſingle Rule is, when Three 
a Terms or Numbers are propeſed, and a ne 1 f . 
Far: {fourth Proportional to them is demanded. , - 
Four Numbers are ſaid rb be Rane whed. 
old: Ie firſt contains the, ſecond, or is contained by the ſe- 
cond in the ſame manner as the third contains the fourth, 
ooo, Nor is contained by the fourth: So theſe 4 Numbers are 
oth 2 ſaid ro be Proportionals, 8, 4. 12, 63 for as 8 contains 4 
 Wtvice, ſo does 12 contain 6 twice, and cherefore 8 is ſaid to 
: have ſuch Proportion to 4 as-12 has to 6 ; likewiſe theſe ate 
any {MI Proportionals, 4, 8, 6, 12. For as qis the balf of 8, ſo is 6 
me half of 12 ; and therefore 4 is ſaid to have. ſuck Proper: ; 
J. tion to 8 as 6 has to 12. 


the three Numbers given, and the fourth 
ſought) conſiſt of two different Denomi- 


known; it is alſo called tie- Golden Rule for the Excellency 
thereof: Laſtly, it is called the Rule of ee for rhe 


V. The Terms or Numbers of the Rule of Three (to wir; 


The divers. 8 


466 nations, 1 two of the three given Terms nations of the Term: 
have one Name, and the: other given Term in the Rule of Three. 
ys ? Wwith the Term required have another: So 
this — being demanded, If Four Students ſpend 19 
„Pounds in certain Months, how much Money will ſerve 8 
any Students for the ſame Time, and at the ſame Rate of Expence ? 
and Here Students and Pounds are the two Dénominations of the 


> ore. mentigned Queſtion a hr is 


Terms in the Queſtion ; viz. 4 and 8 (being two of the Terms 


propoſed) have the Denomination of Students, and 19 the 
ple, I other Term given, together with the Term . have the 
Denomination of Pounds. 


VI. In the Rule of Three, two of the three given Terms! im- 
ply a Suppoſition, and the third moves a Queſtion : So in the 
mach, 5 thar "= 

ents 


a 1 


= The Rule Book l. 
' dents ſpend 19 Pounds, and a Queſtion is moved with the N ſay 
Number 8, to wit, how many Pounds will 8 Students ſpend } 
VII. In the Rule of Three, the Numbers given muſt be. 
ranked, that the known Number or Term 
The right Ordering upon which the Queſtion is ask d, may 
ef the Terms given. poſſeſs the third Place in the Rule; alſo of 
* ++. '-*, ; the other two, that which has the ſame 
Denomination- with the third, muſt be in the firſt Place: 
Laſtly, rhe other known Term, which is of the ſame Deno- 
mination with the fourth Term ſoughr (or Anſwer of the 
Queſtion) muſt poſſeſs the ſecond Place: So in the Queftion 
before-mentioned, the Terms 4, 19, and 8, are to be thus 
placed, viz. 8 is the Term upon which the Queſtion is moved, 
and therefore to poſſeſs rhe third Place in the Rule; 4 is of the 
ſame Denomination with 8, viz. of Students, and therefore to 

de in the firſt Place: Laſtly, 19 being of the ſame Denomi- 
nation vrith the Term ſought for, viz. of Money, is to be in the 
ſecond place: And ſo they will be placed in the Rule thus, 


18 Students. Pounds, Students: 
TER ͤ——Ä—ÿ.8 


— 


That is to ſay, If 4 Students ſpend 19 Pounds, what will 
Students ſpend 2 And here, for the better diſcerning of the 
Term or Number upon which the Queſtion is ask d, you may 
obſerve, that for the moſt part it is the known Number in the 
Queſtion which immediately follows theſe or ſuch like Words; 
viz. How many? How much? What will? How leng? How far | 


VII. The Rule of Three is either Direct or Inverſe. 


IX. The Rule of Three Direct is, when the Senſe or Tenout 
Fi of the Queſtion requires that the fourth 
The Rule of Three Number ſought have ſuch Proportion o A 
Direct. ile ſecond, as the third Number has to the Wcr-P 
. firſt; ſo in the afore- mentioned Queſtion, Mrhat 
If 4 Students ſpend 19 Pounds, how many Pounds will 8 /e 
Students ſpend at the ſame Rate of Expence ? It is evident, Wore. 
that the Thing required is to find a Number which may have Three 
ſuch Proportion to 19, as $ has to 4; that is, as 8 is the double of ightl 
4, ſo ought the fourth Number to be the double of 19; for if 19 Fe in 
Pounds bt required to maintain 4 Students a certain Time, as Weconc 
much more muſt needs be required for the Maintenance of 9 Wrodn 
Studems the ſame Time; and thereſore in this Lee wan 18 1 
N af s 9 


Chap. VIII. of Thr& Direct. 51 
n a diteck Proportion, 2s 4 i te ö, ſo il 19 0 f Nömber 
ſay in a di oportion, as 4 ſo is 19 to a Number 


1 


which ought to be as much more as 19. 1 
x. In the Direct Rule of Three, if you multiply the ſecond 
Term by the third, or (which is all one) 
he Third Term by the Second, and then  Hew ro Work 
divide the Product by the firſt, the Quotient the Rule of Three 
will give the fourth Term or fourth Propor- Dir eff, the three 
jonal required, So in the Queſtion before Fr being 
propoſed, if you multiply 19 by 8 the Pro- Hekle Numbers, | 
duct is 152, Which, if you divide by 4, the 5:49. l. Scud. “ 
Quotient will give you 38, the fourth Term L If 4-- 198 38 . 


lemanded, and the Work will ſtand thus. — : 
A Second Example may be this, If & #)132(38omd: 
ards coſt 9 Pounds, how much will 3  — Ter 
ards coſt ? 2990 3165 $2 217) 7 NT 
Arſmer, 3 l—— 73. 6 d. — HE * 


This Queſtion being ſtared according to the Seventh Rule of 
his Chapter, will ſtand as here you ſee ; / 2 
hen multiplying (as before) the ſecond 9 © I 4. 
Term 9 by the third Term z, the Product Dy (3: 736, 
s 27, which being divided by the firſt - a 
Term 8, the Quotient is Padua and 27 (3 pound: 
here is a Remainder of three Pounds, —4________ 
bich muſt be reduced into Sixty Shillings, 3 the remaind. 
ind after ' thoſe Shillings are divided by 8s, 
nd the reſt of the Work proſecuted accord- 8) 60 (7 ſhillings, 
ng to the Note ar the latter End of be 8 _ 
ith Rule of the 6th Chapter, at length 4 the remaind, 
he entire Quotient or Anſwer of the Que- 12 


* 


tion 18 3 l, * J. —6 d. | 87 48 (6 Fence, © 


A third Example, If 531 Ounces of Sil- oz. J. oz, 
'cr.Plare be ſold for 13 Pounds ſterling, $14—13=1- 
hat is the Price of 1 Ounce of that Plate? 


nſwer, 5 8, . 1d. and ſomewhat 13 

nore. The Operation is thus: After the _ 20 

Three known Terms of this Queſtion are 51) 260 (5 
ightly ordered, they will ſtand as here you 265 

ee in the Example; then multiplying the 5 Dy 
econd Term 13 by the third Term 1, the = 


Foduact will be alſo 13, {for Multiplication 51) 60 ( — 


Y 2 makes no Alteration ; ) which 13 be- 2 
8 dirided by 51, after the manner of ooo 


* 
79 * 


—_S 


. 
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o 
4 0 7 . 2 N a” | 
, 4. + f A | 
P it; * 1 1 , 


52 f * 
Operation delivered in the Note upon the 5th Rule of the 76: hc 101 
l Chapter, the entire Quotient or Anſwer of the - Queſtion willWDeno! 
| at length be found to be 55. —— 1 d. and ſome what more; U wit, 


3 the Surpluſage being leſs than a Farthing, is omitted as uſeleſs 

Example 4. What muſt be paid to a Labourer for his Wag 

for 27 Weeks at the Rate of 4 s. for x Week 2  4n/m 
1.85. „ 1 

y After the three given Terms are rightly placed in the Rul 

they will ſtand as you ſee rn 

rell. Sbil. Nee. then multiplying the third Ferm 27 by th 

14 — 7 ſecond Term 4, the Product is 108, whit 

4 TI ſhould divide by the firſt Term x; by 

— fince Divifion by 1 makes no Alteratin 

108. the Quotiene is alſo. 108, ſo that the Fourl 

Lerm ſought is 108 Shillings, which bein 

reduced to Pounds, according to the ſeventh Rule of the ſevent 

Chapter, gives 5 1.85. for the Anſwer of the Queſtion. 


Mk XI. In the Rule of Three, if after the Queſtion is ſtat: 
| N according ro the ſeventh Rule of [thi 

To prepare the Terms Chapter, any of the Three given Termsh 
of the Rule of a compound Term conſiſting of divers lr 
Three when they nominations ;3 as Pounds, Sdhillings u 
are compounded of Pence; or Weeks, Days, Hours, Gt. h 
divers Denomina= compound Term. muſt firſt be reduced int 
7ions, the loweſt of thoſe Denominations (by ü 
S th Rule of the ſeventh Chapter) to tl 

end that the three given Terms may be three ſingle Number 
alſo of theſe three ſingle Numbers, the firſt and third mi more 
always be of one and the ſame Denomination: For if it be n. 
pen that they expreſs Things of different Names, that of i cord: 
two which has-the greater Name (or Denomination) is to iz /. 
reduced into the ſame Name with the leſſer (by the 5th RA 10 4 
of the ſeyenth Chapter:) Theſe Preparations being ebſerveM the 
the reſt of the Work is to be proſecuted according to t X 
Tenth Rule of this Chapter. Example, What will 48 Ouncq the 
17 Penny-weighr, and 20 Grains of Silver-Plate amount to that 
the Rate of 5X6 d. the Ounce? Anſwer, 13 l. cond 
10 d. 3 f. very near. . e bu 
Ihis Queſtion being ſtared according to the ſeventh Rule Exa: 
khis Chapter, will ſtand in the Rule as you ſee in the Examy\ by t! 
co wit, If x Ounce coſt 5 . — 6 d. What will 48 cz. duct 
17 f. 1. — 29 gr. coſt? Here, becauſe the third Term WM four; 
compounded of divers Denomigations, ir muff be reduced in om 
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Chap; VIIT. f Three Direct. 


— 
che loweſt of thoſe hal Ih ant a 7 n = 
. . PL" Fog - tj 113" YRS 
Denominations, to ox. . d. of: p. w. or. 


wir, Grains; ſo 
by the ſixth Rule 
of the ſeventh 


teens 
„„ / 
* 5 $4 Le: 


2 | 
: 


, * 4 
N ? % a» 7 « * £ 
\ i * a , * : . by * 7 
a * 


Chapter, there | 4 80 % 249 

will be found 24 ieee e 10 1 | 
234468 Grains for — 1 . 
the third Term: 480 3928 | 
Likewiſe, becauſe, 1954 af 
the ſecond Term V. 
5. — 8 d. is a 23468 | 


compound Tem 8 „ 
whoſe loweſt Name is Pence, it muſt be reduced into Pence 
(by the aforeſaid Rule; ) So there will be found 66 Pence for 
the ſecond Term : Bur farther, becauſe the firſt Term has the 
Name Onnce, and the rhird Term the Name Grain, the firſt 
Term x Ounce muſt be converted into 480 Grains (which are 
equal to 1 Ounce) then will the three Terms or ſingle 
Numbers ftand in the Rule, as here” [I 
you ſee, vi. If 480 Grains coſt 66 gr. pence, gre 
Pence, how many Pence will 23468 4380——5 623468 
Grains coſt? Now, proceeding ac- 5 
cording to the Tenth Rule of this Chapter, there will ariſe in 
the Quotient 3226 Pence, beſides a Remainder of 408 Pence, 
which being reduced to 1632 Farthings, and thoſe divided by 
the firſt Term 480, the Quotient will be 3 Farthings : So that 
the entire Quotient is 3226 Pence, 3 Farthings, and ſome what 
more (but: the Parts of a Farthing being cf no Moment, may 
be neglected.) Laſtly, the ſaid 3226 Pence being reduced ac- 
cording to the ſeventh Rule of the ſeventh Chaprer, give 
131. — 85. —— 10d, ——3f. ſo that 13 l. —— $5; 
10 d.——— 3, and ſamewhar more, will be the Anſwer of 
the Meni, „ 
XII. For the Proof of the Direct Rule of Three, multiply 
the Fourth Term by the Firſt, which done, if | 
that Product be equal to the Product of the ſe- Tie Proof of 
cond term multiplied by the third, the Work is che Rule of 
right, ortherwiſe it is erroneous: So in the firſt Three Dire. 
Example, 38 the fourth term, being multipliſeſagd 
by the ſirſt term 4, the Product is 152, which is alſo the Pro- 
duct of 19 multiplied by 8. But if it happen that after the 
fourth term, or Anſwer of the Queſtion is found in the ſame De; 
:9minacion with the ſeeond term, there is yer a R 
N 3 A „ luch 


# 


— 'S K 
. . he , 7 'I7 


54 «lhe Bux \> eee 


term 480, gives 1548888, which is the ſame with the Pry 


66, as will appear when work'd. 
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8 Buſhels) will be 8 Angels wanting 8 Shillings : Therefore, 


from 8 Angels, to Wit, ———————————4-00 


ſuch Remainder muſt be added to the Product of the firſt tem 
multiplied by ſuch fourth term, and * the Summ muſt be 
qual to the Product of the ſecond and third terms, (the ſecon 
term conlifting of the ſame Denomination with the fourth 
So in the laſt Example the fourth term is 3226, and there hy 
pens to be a Remainder of 458, which being added to thy 
Product of the Multiplication of the ſaid 3226 by the fig 


duct of the third term 23468 multiplied by the ſecond tem 
XIII. When the firſt of the Three given Numbers in th 
Rule of Three Direct, is 1 or Unity, the 
4 compendious Ope- Queſtion may often be anſwered mot 
Peratien in the Rule ſpeedily than by the Rule of Three, e © 
of Three Dire#, by thoſe who have but little Skill in Arid 
+ oy = frf ORE. metick, as will partly appear by the follow- 
85 1 or | nity, = ing Examples, viz. 5 "449144 
1. At 175,——94. the Yard, what will 84 Yards coſt? 
Anſwer, 741. ——11 s. For Reaſon ſhews that 84 Yards-mu 
(at the ſaid rate) coft 84 Angels, 84 Crowns, 84 half Crowns 
and 84 Three Pences, all which being; computed and added 


together, will give the full Value of 84 Yards, vi. 


84 Angels make———————————4 00-00 
„% Lg tF2s 

84 Half Crowns 101000 | 
J BOET ET EL T iGY - I—0I——00 * 
As. Frans 3233 r : : | 1 00 


—— „ 


Summ 74—11—0 


2. Ar the Rate of 9 s. the Buſhel of Wheat, what will 31 
Quarters amount to ? Anſwer, 183 l—12 $s,—0d, 
Ir is evident that the Price of 1 Quarter (which conſiſts af 


. „ „ . If 
| yards 
. If 
doug] 
. It- 
Ich al 
4 If 


l 39 


N — 0 — — 


; : , ; 
* : — 5 4 0 1 


remains the price of 1 Quarter!» —1 


Then the Value of 51 Quarters, at the Rare of 3.—12.—04 


the Quarter, may be found in manner following, via. times 


E-* 
„ 7 
* 


* 71 an ee E K 7 24. 

3 1 te 14 iis ear © 
ab times 3 J. or 3 times 31 J. 3 5I-——00-—00 
bf . 
to th Angels mae — 25 — 10 — C0 
b 5 | WM 72 5 TOO RITIETEENY 
en price of 31 Quarters —————183——12—00 


3. What is a Cheſt of Akire worth, chat Tie. is — 


ighs near Weight (the Tare being ſub- any thing in pur, ar 


„red 7 c. —3 4.—7 1b, at the Rate of 2 Bag far Peper, 4 
\rith — 4. — d.—2 F. Fo: | 36 823 £4 JOKE; 
on- | . : 1. fn Jo : N 8 
time 6 Pounds mae . —42—00— 00 
coft »Mtines 3 Shilling I-00 
mut Groats — — — — 0 — 02 — 04 
owns e balf of 6 . —3 5-4 d. for 2 qu. i 301 —08 
dded e balf of 3 J.—1 .—8 d. for 1 u. i. 1110 


P 


(becauſe 7 l. is a fourth part of 28 J. 5 0——0J7——o&—2z 


e fourth part of f l. to . —10 48 


Or of 1 qu) is . - FR 


kde 8 — ot Annan nn — 


—60 Practical Rules of this Nature cannot be compleatly under- 
— Wo! vithour ſome Skill in Fractions, as will hereafrer appear 
oo the ſecond. Chapter of the Appendix: And therefore I ſhall 
| clude this Chapter with the following Queſtions, whoſe 
vers are annexed to them, and may be found out by the 
L eceding Rules; but the Operations are purpoſely omitted, 
ts of WF left as an exerciſe for the Learner. - MA . | 


Queſtions ts Exerciſe the Rule of Three Dirett. 


4. . If 1% Yards of Cloth coft 19 J. 2 5$.—6 d, what will 
oo jards coſt at that Rate ? Anſwer, 39 1L,—7 5 —54, e's 
-—00 Wt. If 35 yards coſt 39 /.— 4 1.6 d. how many yards may. 
— bought at that rate for 19 J.—2 5.—6 d Anſwer, 17 yards. 
—00 . It 35 yards coſt 39 J. —7 5. —6 d. what are 17 yards 
h at that Rate? Anſwer 19 J. —2 3.—6 d. 
elf 17 yards be ſold for 19 1.2 5—6 d. how many yards 
| 39 7.5 d. buy at that Rate ? Anſwer, 35 yards. 
| ns f 3. What 


8. What muſt 1 J. (er 20 5 pay towards a Tas, whe 


Anſwer, 32 1.12 .—3 d. 
4 Ells Flemiſh ; how many Flemiſn Ells are contained i 


| Ounces of Silk- weight ? Anſwer, 80 Ounces Venice. 


at 11. — 135. 6 d. Flemiſh for 1 J. Sterling, how mud 


* 


8 p 1 . N 
we; y , * 
5 de Rule | "Box 
56 7 ook! | 
* 


8. What miſt I pay for the Carriage of 17 Hundrodej . 
3 quarters and 11 pound Avoirdupois, at the rate of 4 Shi 
lings the Hundred-weight ? 6 L—4 $1 1 dom fart | 

6. If 61.4 .—11— 4.1 farth. be paid for the Carriay 
of 17 Hundred- weight, 3 quarters, and 11 pounds, what w 
paid for the Carriage of 1 pound weight? 5 Farthings, 

7. What "muſt I pay for 39 Ounces, 7 Penny-weight, a 
18 grains of white Plate, at the rate of 5 5. 1 5 4. the ounce 
Aufwer, 10 J.—13 4 4. ? and three quarters of a 
thing. 


326 lf .—8 d. N aſſeſſed at 41 —16 $2 d.—3 f.? 
wer, 2 4. — 2 . — — 

9. What will the Intereſt of $76 l — $6 d. amountt 
for 1 Year, ar the Rate of 6 J. for 106 J. for the ſame time 


10. If 3 Yards in length of Engliſn Meaſure be equal tt 


120 yards Engliſh ? Anſwer, i60 Flemiſh Ells. 
11. If 4 Flemiſh Ells in length, be equal to 3 Engliſh yards * 4 
how many-Engliſh yards in, you Flemiſh Ells ? Anſwer, 2 WE... | 
Engliſh yards. Ca 
12. If 3 Ells in length of Engliſh metre, be equal ro Poren 
Flemiſh Ells, how many-Fleiniſh Ells in 120 Engliſh ugs 0, 
Anſwer, 200 Flemiſh Ells. in 
13. If 5 Flemiſh Ells in length, be equal to 3 Engliſh Blk 7 
how many Engliſh Ells in 145 Flemiſh Ells? Anſwer, * er in 
liſn EIlls. "Ty 
; 14. If 4 Ounces of Silk-weight, be equal to 4 Ong * 


Te 
'Venice-weight ; how many Ounces Venice ate equal to 15 


15. A Merchant deliver'd at London 120 J. Sterling to rece! $24x 
207 /. Flemiſh ar Amſterdam ; what was i /. Sterling valued o ;. fe 
in Flemiſh Money? Anſwer, x l: IAS. 6 4. ſe ha 
16. If a Bill of Exchange be accepted at London, for Pur ogethe 
ment of 400 J. Sterling, for the Value deliver'd at Amſterdengit. the! 
— Money was deliver d at Amſterdam ? Fro hv 117 ah 
lemiſn ed ; 
17. When the Exchange Hom Antwerp to Land is 4 ect ht 
rl. —4s5.- 7d. Flemiſh for 1 /. Sterling; z how mul ſlve th 
Sterling muſt I pay at London to receive 2 236 * Fle e Propart 
Antwerp ? Anſv. * 0 | lolyed | 


— by 


% 
18. 
; $1 


* 
2 


Oh hap. X. The Inberſe Rl, xc. 


10 bange for Rouen ar terling for 50's, FAA v 
* — Toufnois S to receive ar Rouen ? Ah 806595 
xa 4 19. In 370 Ducars, at'4 . ThE, Ms) dy * max 


tench . ar 6 7. —2 4.7 Anfwet, 25 & Crowns ; 5 


g b 
* ee Ctoun, , or. 379, „Pn ats) each will" BY 
** 20, In 316 Dollets, ar 4 11 the Holler; bo 


vineas at 1 —1 5. d. the piece? Anfiver, tos a 
or if 258 d. give 1 Guints, 37348 4. or 5 Dollers wit 
ve 106 Guinea s. 1 71 ion 


un 


. — .. — 

unt t 

time 

ual & Of the Inverſe Bute of Ther 

ed | HE Rule of Three Inverſe is, when the Fourth Term 
1 required oughr to proceed from the ſecond term, ac- 
{ 1 ording to the ſame Rate or. Proportion that the ; 4 roceeds 
N rom the third: S0 this Queſt; ion being propounded, I 8 Hor- 


es will be maintained 12 we with a an Qvantity of 
rovender, How many: Wh intit 725 maintain 


6 Horſes 7 . as 8 


11771 


6 great a ain, 12 3 but dne 1 * 
in indertec e beginning with the A term firſt, as is is 


ogether with that of the Rule of Three Direct (laid down 
n the Ninth Rule of the Eight oh. Chapter) wheñ any Queſtion 
de longing ro the ſingle Rule of Three is propoſed, you may 
N diſcern by which of choſe, Rules ir 2 2 to be reſol- 
d; for if che Three Terms given look for a fourth in a di- 
m1 Proportion as they ſtand ranked in the Rule, you muſt re- 
* the Queſtion by the direct Rule; contrariwiſe when the 
Proportion is inverted or turned backwards, it ought to be re- 
ſolyed 1 the Inverſe Rule of Three, which: here follows. 
| II. Ia 


+ 


veg 3. A 1 deliver ar  Leridon 3764 3 


urth 1 


ſe half 12, And by. ſhe dy Obſervatiom of rhis Definition, 


— 


hap, IX. Ff Three. 70 


il ſtand as you ſee in the Example; andifince: it is evident 
at 23 Men will require leſs ume than 12 Men to ſiniſi the ſame 

Jork, therefore (by the Rule afore · going) the greater of the 
wo extreme Numbers 23 and 12 muſt be the Diviſor; and 
cauſe the Diviſor 23 ſtands in the third place, this Queſtion: 
to be work d by the Rule Inverſe; wherefore multiply ing 
e ſirſt term 12 by the ſecond term 4, the Product is 48, 5 

ing divided by the firſt tem 23, the Quotient gives 2 days, 
ad there is a Remainder of 2 days, which being reduced to 
urs, and thoſe divided by 23, the Quotient will bel 2 hours, 
id there is yet a Remainder of 2 hours to be ſubdivided into 
z parts if you pleaſe; ſo that the fourth term ſought, or An- 


er of the Queſtion is 2 days, 2 hours, and ſome what more. 
Again, Take this for a 9 Example, If I lend my Friend 
56 Pounds for 1 Year and 25 Days, (the Vear being ſuppo- 


d ro conſiſt of 365 Days) how long time pught he to lend 
e oo Pounds po require my Carrie) Ann 234 days and 


mewhar more, there being a Remainder, 50 j wir, 40 o, after 
je Iüviſion 1s finiſhd, as by che f — 4 Operatiqn is 


a a, n 
a . Je]: d. 1. Tr GdMA ? 327. K 
= 356—— 1 | : 35309. £4 a 9viN 
365 _ 2 
gd 35 _ 
1757 7400 
h 0356 | 


| | $100)1434109(234 40 


IV. The Proof of the Inverſe Rule of Three is this, Multi- 
ly the third term by the fourth, then if this The proof of the 
roduct be equal to the Product of the firſt . 4 Sas 
um multiphed by the ſecond, the Work is — Ic” 
le, otherwiſe erroneous ; ſo in the Example : 
{ the ſecond Rule, the Product of 16 and 6 is equal to the 
roduct of 8 and 12, But if it ha that after the fourth 
Mm, or Anſwer of the Queſtion, is found in the ſame · Deno- 
unation with the ſecond term, thete is yet a Remaifider, ſuch 
emainder muſt be added to the Product of the third term 
ultiplied by the faurth, and then the Sumin muſt be equal 
> the kroduct of the firſt and ſecond terms (ſuch ſecond term 
cing of the ſame particular Denomination with the fourth :) 
vin the laſt Example, the fourth term is 284 days, and there 
rr 


60 „Neat Rule Book hap: 


remains 400 afrefche Diviſion is finiſh'd, _—_ 400 Few 0 m 
ded to the Product of the Mukiphcation of 'the third erms 
zoo by the fqurth term 284, gives 242400, Which is equal th 
the Product of ages rms term 750 err * the e and: 
term 400 days.” 11 t the 


1 24 1 U eee, 5; £1 (it 

__ 79 n 
E le Debs Golden Rule Direct, performed by 
Js Sil Aar. 
** E Cothbinnd) Golden | Rule is, when wor tha 
z terms are Propoſed... 1 
II. Under the Compound Golden Rule, i is comptel 
Double Golden Rule; and divers Rules of plural oportici 
III. The dich CN. is, wa Fe terms bei 
a Sixt Proportion to them is deman 
| 2 tlie. Fg W As in this Queſtion, if 4 Students fpen 
19 Pounds in Months, how much will {en 
8 Students 9 Months 2 Or Vis, If 9 Buſhels of Provende 
ſerve 8 Horſes 12 Days, ho. , many Days wil 24 Buſhels 

16 Horles. e 

JV. The Five Terms given in this Rule 2 of 22 art 

viz. A Suppoſition expreſſe in the three f 
we TY terms; and 4 demand made in the 1wo. " 
| terms of the So in the firſt Example of the laſt Rule, ü 
ſame Rale are Clauſe (if 4 Stadents ſpend 19 Pounds in 
aſſtributed. Months) is the Suppoſition, and this (how mu 
will ſerve 8. Students 9 Months ?) is the d: 
mand: Likewiſe in ihe other Example of the ſame Rule, th 
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Clauſe (if 9 Buſhels of Provender ſerve 8 Horſes 12 dajs LIE 
is the Suppoßtion, and this How long, or how many ad cer. 
24 Buſhels laſt 26 Horſes ?) is the propoſed Demand. 11 
V. Here for ranking the terms given in their due order, Nees 
7%. wbt e., Obſerve among the terms of Sappoſitiori, + uus 
* of =. of them has the ſame Denomination with boss! 
im. term required: Then reſerying that term ih 
| ſecond place, write the other rwo terms ; 
poſition one above another in rhe firſt place; and laſtiy, i 
terms of demand ikewiſe one above Ader; in the third | it 
of the Rule, in ſuch ſort that the uppermoſt may have . Now, 
ſame Denomination with the pppetmoft of thoſe in the fi — 


e Example, If 4 Students lend. 19 RG ip3 A Not 


- +4. 


ap. X. I Three Direct. Gy 
| „ much will ſerre 3 Students 9 Months > Here the Three 


ems of Suppoſirion are 4; 19 and 3, and of theſe Terms 1; 
the ſame Denominarion with the N — » Viz, o 4 


gunds; for — — — 
. the Maintenance of 8 — Where 
ſerving 19 Apr. ſecond Place, I write 4 and 3 
19 one above anorher, thus; chen drawing a * 
upon the Right-hand of 4, I write 19 in the ſe. 
cond Place; this done, the Work will ſtand as in 
: Laſt of Al, the Terms of Demaud being 8 and 
— 8 = the Denomination of Students, I — it in 
e fame Line walk 4 and 19, and write 9 under it; alt this 
| «formed, the Terms in this . rank © themſedves as 


l WS. 
1 Ving Thus, 
— — 
9 
Or Thus, N 
I like miner, if the ſecond Queſtion of he: third Rule of 
js Chapter w_ NY the Wer thereof ought ro be 


diſpoſed | 
Th. — — | 


2 | 44 
Kd Thus, COT, eos 
ls 
— — — 5 - 


2 Queſtions 1 to & double Golden Rule may 1 
&folved by two ſingle Rules of Three, os by the Golden Rule 
Compound of five Numbers. 

Vl. When Queſtions of this The Proportions of the diu. 
Nature are reſolved by to fingle-- ble Gelden Rule, when ir ir 
Rules, the Proportions are as. fol- performed oy ewe fingle Ruler. 


bus: 
I A. dhe uppermoſt. Term of the firſt Place, i5-eoche 
middle Term ; So 1s the 5 Term of the laſt 


* to a fourth Number: 

J. As the lower Ferm of the firſt Place is ro that fourth 
Kok, ſo is the lower Term of the laſt Place ro the Term 
required, og. 4 | 7-9" DE 


| 
[ 
„ 
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P; 9 Number in the firſt P 


Book J. 


So in this Example before? recited, uſing ta 
— — the lower Term of the firſt Place as a — 
ropotrion, ſay thus, | 
I. If 4 Students ſpend 19 Pounds (in 3 Months) what wil 
ſerve 8 Students the fame time p 
Or thus, If 4 Students ſpend 19 Pounds, What will 8 ped) 
Which Nuile of Three will be diſcovered to be direct by th 
third Rule of the Ninth Chapter; ) therefore the fourth Pro, 
portional proceeding from the ſaid three given Numbers 4, 1g 
and 8 is 38 (by — ioth Rule of the 8th Chap. afore-going 
Again, to find the Term required, uſing tacitly the uppermok 
erm of the third Place as a common Number in thus la 


| Proportion ſay as follows. 


If in three Months 28 Pounds ar are ſpent « (by 8 sauf 
how much will ſerve them for ꝙ Mont 
Or thus, If 3 give 38, What will 9 yield ? 


Which Rule of Three will likewiſe be diſcovered to be di 
rect (by the third Rule of the gth Chapter ;) therefore the 
fourth Proportional proceeding from rhe ſaid 3 Numbers, 3 
35, and 9, you'll likewife find (by the 16th Rule of the 

th Chap, before-recired) ro be 1143 for 38 being multiplied 
by 9, the Product is 342, which divided by 3, yields i 
the Quotiont 114 : So that 1 conclude, if 4 Students ſpend ly 
Pounds in 3 Months, 114 Pounds will ben 8 Students 9 
months; as you may further obſerve by the Work following : 
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32 5 


hap. X. of Three Direct 1 5 


In like manner, if rwe ſingle Rules of Three be ed 
according to the preceding h Rule) out of the five Num- 
ers given in the laſt mentioned Queſtion, the ſame being 
nked according + to rhe latter Manner of ordering the 1414 
ambers in the fifth Rule, each of the ſaid two Rules of Three 
ill be a Rule direct, and the ſame Anſwer of the Queſtion, 
o wit, 114 Pounds will be diſcovered, as may be ſeen by the 

ubfenuent Operation. | 33 
1 $—(114 _ 
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VIII. The double Golden Rule is either Direct or Inverſe... 
Is. The double Golden Rule Direct, is, when both the 
be double Gor, Angle Rules do each of them look for a fourth 
* nul yo Term in a direct Proportion: As in the Ex- 
eff. ample of the Seventh Rule, where each of the 
two ſingle Rules of Three is a Rule Direct. 

For another Example take this, If the Carriage of 8 C. 
veight 128 Miles, coſt 48 Shillings, for how much may I 
ave 4 C. weight carried 32 Miles after the ſame Rate ? The 
Lerms of this Queſtion, according to the fifth Rule of this 

gapter, rank themſelves in this Order: — 


1] 


_— 1 
* 22 


2 


\ 


128 ——48— — 32 
| 8 "hy 4 
Now taking tacitlyt he lower Term of the firſt Place a com- 


on Number, I form the firſt Rule of Three according to the 
frenth Rule; ſaying, TI : ; 


* 
* 
i 


fame Weight 32 Miles coſt ? 


Term demanded, and the Anſwer to the Queftioh E 


W Tube Double Rule Bock! 


. If the Earriage of a certain weight (ro ww 


t, 8 9 ro 
Carriage he 


Miles, © cofts 48 Shillings, what will che Ca 


Here ir is eafie to diſcern, that the fewer Miles any Weigh 
is carried, the leſs Money will pay for the Carriage of thy 
Weight; therefore the fourth Number ſought by rhe ſaid Rul 
of Three muſt be leſs than the fecond Number 48 : And i 
regard that by the third Rule of rhe Ninth Chapter, when leſ 
is required, the greater Extreme (whether it be the firſt or thin 
Number) muſt be the Diviſor ; therefore the firſt Number 11} 
is the Diviſor, and conſequently the Rule of Three above pro 
poſed, is'a Rule Direct; then finding out the fourth Numb 
by the tenth Rule of the Eighth' Chapter, to be 12 Shilling 
I proceed to the ſecond Proportion, and ſay, _ 
II. If the Carriage of 8 C, (32 Miles) coft 12 Shillings, how 
much muſt I give to have 4 C. carried the ſame Diftance ? 
And here likewiſe” finding a fourth Number to be looked fir 
in 2 Direction Proportion, I diſcover that fourth, by the [aid 
Tenth Rule of the Eighth Chapter, to be 6 s, which is the 


So xhat at laſt I conclude, if. the Carriage of 8 C. 128 Mia 
coſt 48 5. the Carriage of 4 C. 32 Miles will coſt 6 5. according 
to the ſame Rate: See the whole Work. 
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For 1 \HE Double Golden Rule Inverſe, is, when one of the 
gr ſingle Rules looks for a fqugh Term in an inverted Pro- 


„Portion: As in the laſt Example propoſed 
be Double Golden the fifth Rule of the laſt Chapter. For if 
e Inverſe. you rank the Terms of that Queſtion, ac- 
___ - -— eordingtothe-fard ſiſth Rule, thus: 


6 # 


g Sor Mc 
* 6 


nd then work by two ſingle Rules, of Three, formed accord 
2 to the ſeventh Rule of the laſt Chapter, you ll find by tlie 


+. ird Rule of the Ninth Chapter, that the firſt of the ſaid two 
ndeq M255 of Three will be Inverſe; and the latter. Direct; for 
Mios firſt, if 8 Horſes be maintained 12 Days (by 9 Buſhes 
rd; Provender) how many Days will 16 Horſes be kept by ſo 
101 WW uch Provender ?. Here the Anſwer 6 Days vill be found out 


y the Rule of Three Inverſe : Secondly, Saying, If 9 Buſhels 
 Provender be eaten up (by 16 Horſes) in 6 Days, in how 
any Days will 24 Buſtcts'be ſpent ꝰ Here the Anſwer 16 
Jays will be found cut by the Rule of Three direct. | 

But if you otder the given Terms of the ſame Queſtion, 
PAS © 9 35 #0 | | : 


8 Y 16 


nd then work by two ſingle Rules of Three, formed accord- 
z to the ſeventh Rule of the laſt Chapter; you'll find by 
e third Rule of the Ninth Chapter, that the firſt of the ſaid 
"0 Rules of Three will be Direct, and the latter Inverſe ; 
or faying, firſt, If 9 Buſhels of Pcovender laſt, 12 Days 
b maintain: 8 Horſes) how many Days will 24 Buſhels ſerve 
ne ſame Number of Horſes > The Anſwer” 32 Days will be 
ound our bye the Rule of Three direct. Secondly, ſaying,” It 
} dorſes are maintained 32 Days (by 24 Buſhels of Pro- 
ender) how long will 16 Horſes be kept by tlie ſame Quan- 
3 of Provender? Here the Anſwer 16 Days will be found our 
he Rule of Three Inverſe, i | 

— Thereſcre 
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8 Tue Double Rule 


Rule of Three js ſeparated into two ſing 


* the firſt manner, ig as follows. 
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ac 


Therefore, whenſoever a Queſtion belonging ro the Doukl 
fingle Rules of Thus 
(accdrding to the preceding Rules) if one happens to be a Ru 
Inverſe, chat domme, Rule; is called the double Rule Inverſe, 
Now the Reſolution' of the Queſtion propos d being ranke 
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Again The Reſolution of the fame Quettics being nate 
after the auff manger, is this; . d 0e 
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So that at laſt I ſay, If 9 Buſhels of Provender ſerve 8 Horſes * 
I2 Days, 24 Buſnels will laſt 16 Horſes 16 Days, which is 
be Reſolution of the Queſtion propoundet. „ 


The Golden Rule Compound of five Numbers. 


— 


a 
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I. Here, when theQueſtion propos d onghr to be performed} 
"ag 92 D le Rule Hire went de the Tem 
Thi Golem of tlie firſt Place, the gne by the other, take ite 
Product for the firſt Term, the middle Numb 
of frve Num. for the ſecond, and the Product of the two |; 
bers performed Terms for the third Term 22 that done, havin 
hy one fingle found by*the Rule of Three direct, a fou 
Kule direct. Proporticnat to thoſe three, that fourth Term ( 
| found is the Number you look for; ſo th 
Queſtion being again propounded, If 4 Students ſpend 191, 
3 Months, how much wilt ferve 8 Students 9 Months? Andi 
I erms thereof being ranked at before, vix. thus, 


g OY 7 
Si 


| 2 
* 


The Product of 4 multiplied by 3 is 12, and the Product af 
multiplied by 9 is 72; wherefore I ſay, As 12 to 19, fo 720 
[ the Term required, which. I find. by the ſingle Rule of Ihre 
| direct᷑ to be 1 14. So that if 4 Students ſpend 19 /. in 3 Months 
| 


„ 


114 J. will be requifite! for the Maintenance of 8 Student 
Months; ſee the whole Operation, as follows. | 
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Chap: XII. ef Five Numbers: 6 
In like manner this being the Queſtion as before (in the laſt 
Rule of the Tenth Chapter) 7" the cariage of # © 


Miles, coft 48 5. What will the carriage of 4 C. 32 Miles ſtand 
me in? the Anſwer therera will be 6 s. as appears by the 


Work, ys 
0 129 —48——32 
nnn 4 
1904 3 220 
1 
48 
1024). 6144 (6 Shil ings 
6144 1 8 
o | 
O0 
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II When the Queſtion propos d ought. to be refolved by 


\ * 


the double Rule Inverſe, having multiplied the 
double terms a- croſs, that is, the uppermoſt 25, Golan 
term of the firſt place by the lower of the laſt, Rel comprantt 
and the uppermoſt of the laſt place by the low- of pive Num. 
er of the firſt; write each Product under the fer- performed 
lower term by which it is produced: And then by ene ſingle 
if the Inverſe proportion be found in the br, Rule, Pires or 
fron Line, uſing thoſe Products as ſing 0 Inverſe. 4 
erms, proceed to find the Term required by _ 5 
the dingle Rule of Three Direck: Bur in caſe you ſind the 
Inrerſe Proportion in the lower Line, perform the Work by 
me Single Rule of Three Inverſe. | d 


So in the Example above-mefſitioned if 9 Buſhels of Pro- 
vencer ſerve 8 Horſes 12 Days, how long will! 

24 Buſhels laſt 16 Horſes? Here if you rank 8—12—16 
the Terms thus, you'll find the Inverſe pro- 9 24 
portion in the firſt Line, as is obſerved in the 

laſt Chapter: And thetefore having ſubſcribed the Products 
according to the Direction given in this Rule, I proceed ta 
latisfie the Demand of this Queſtion by the ſingle Rule of 
Three Direct, as appears by the following Work. 
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Bur the Terms of this Queſtion being ranked ebug, the l. 
_ verſe propottion is found in the lower Line, u 
25 —12—24 you may obferve likewiſe by the laſt Chapter; 
8 1 Whereupon in rhis caſe, to reſolve the Queſt. 
on, I proceed by the Single Rule of Three In- 
verſe, as appears by the Work hereto annexed : Howſverer 
therefore you work the Queſtion, you'll find rhe term r- 
| quired to be 16; ſo that ar laſt I conclude, as before. in the 
laſt Chapter, If 9 Buſhels of Provender letye 8 Horſes 13 
days, 24 Buſhels will jaſt 16 Horſes 16 dass. 
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WWE: X00: 
The Rule of Fellowſhip. 


* E Rules of plural Proportion are thoſe, by which v W 
roſa 9 chat are . by more Gold- 
n Rules than one, and yet cannot per- 7 
med by the Double Golden Rule mentioned *** ef Þ level | 
before in the Three laſt Chaprers. Of theſe P ertis. 
Rules there are divers Kinds and Varieries, according to the - 
Nature of the Queſtion propos d; for here the Terms given 
are ſometimes. Four, ſometimes Five, ſometimes more, and 
he terms required ſometimes more than one, c. xk 


aral Proportion are theſe, the 


I. Two particular Rules of 'p 
Rule of Fellowſhip and the Rule 


e In-. | 87 1 | 

e, 4 BY III. The Rule of Fellowſhip is that, by which in Accounts 
pter ; Wrong divers Men (their ſeveral Stocks roge- | be Rule of 
neftl- tber with rhe whole Gain or Loſs being given) = 2 A 
e In- be Gain or Loſs of each particular Man may PO? 


be diſcovered: : As in this Example, A and B were Sharers 
in a parcel of Merchandize, in the Purchaſe of which, A laid 
put 7 J. and B 11 I. and they having ſold this Commodity, 
find that their clear Gains amount to 54 5. Now here the 
Weſtion to be reſolved. hy this Rule is, What part of that 8. 
belongs to A, and what to Z, according to the Rate of the ſe- 
eral Summs or Stocks which they ad ventur d? Again, A, B. 
and C, fraight a Ship from the Canaries for England, with 108 
uns of Wine, of which 4 had 48, B 36, and C 24, the 
Mariners meeting with a Sterm ar Sea, were conſtrained for 
ie Safety of their Lives, to caſt 45 Tun thereof over-board $ 
ere the Queſtion to be reſolved is, How many of the 44 
un every particular Merchant has loft, according to the Rate 


- = TE 


* 


of his Ad venture ? 
Iv. The Rule of Fellowſhip: is either fingle or double. 
7. The fingle Rule is, when the Stocks propoſed continue 


in the Adventure (or common Bank) equal times, to wit, one 
20 45 -long' ime X 


„ 35 
8. 


v1. Ja 


75 The Rule of Fellowſhip. Bock L 
| VL In the fingle Rule of Fellowſhip, take 
f How to werk the Total of all the Stocks for the firſt Term, 
the ſingle Rule, the whole Gain or Loſs, for the ſecond, and the 
: poarticulaf Stoeks for the third term; that done, 
repeating the Rule of Three ſo often, as there are particular 
Stocks in the Queſtion, the fourth term produced upon thoſe 
ſeveral Operations, is the reſpective Gain or Loſs of rhioſe par 
ticular Stocks . propounded : So in the firſt Example above. 
mention d 7 /. and 11 /. are the Stocks propoſed; e total 
is 18 J. which I take for the firſt term: Again, 54 s. the com. 
mon Gain, is the ſecond term, and 7 JI. rhe ' firſt particular 
Stock, is the third term of the firſt proportion; whereupon [ 
ſay, as 184. to 54's. ſo 7 J. to another number; which by the 
Direct Rule of Three ] find to be 21 6. viz, the part of the 
- Gain due to 4, who expended the 7 . Stock. Then for the 
fecond proportion, I ſay, as 18 J. to 34. ſo 11 J. to another 
number, which I likewiſe find by the Rule of Three Dirt 
ro be 33 4. viz. the part of the Gain due to B, for his 110 
Stock. ; „ 1658 i 1 188 1 AF 
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Again in the other premiſed Example, the particular Lol 
that happens to 4, is 20 Tun, to B, 15, and to C, 10 Tun. 
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| VI. The Double Rule of Fellowſhip is, whet 
2. Double. the Stocks propoſed are double Numbers, vi 
When each Stock has relation to a particular Time! 
Example, 4, B, and C, hold a Paſture in common, for which 
they pay 45 J. per Annum. In this Paſture A. had 24 Oren 
during 32 days; B. had 12 there 48 days, and C. fed 16 Or. 
en there 24 days; now the Queſtion ra be reſolved by tb 
Rule is, what part every of theſe Tenants ought to pay of the 
45 J. Rent? and here you may obſerve, that rhe Stocks 


N J 
„ 


1 Founded are double Numbers, viz. each Stock of Oxen bis 
li reference to a particular time; for the reſpective Stock vf 4. 18 
[i 24 Oxen, and its particular time is 32 days; again, the Stock feſpecti 
| of B. is 12.Oxen, and the re ſpecti ve time is 48 days! And ere, 11 
WW laſtly, the Stock of C. is 16 Oxen, and its p:culier time i Nerticu 
. 24 days, which as you ſee are double Numbers , Mc asf 
W 


hap. XIII. The Rule of Fellowſhip: I 
ll Ta the Double Rule of Fellowſhip, multiply each par- 
ular Stock by its reſpective time, 0 8 wk 
total of their Products for the firſt term, _—_ = ble 
whole Gain or Loſs. for the ſecond, and ie. NA” 
> ſaid particular Products of the Double 
umbers for the third term: That done, repeating, as before; 
Rule of Three, ſo often as there are Products of rhe dou- 
e Numbers; the fourth terms produced upon thoſe ſeveral 
xrations, are the Numbers you look for: So in the Exam- 
of the laſt Rule, the Products of 24 and 32 is 768, the 
oduct of 12 and 48 is 576, and the Product of 15 and 24 
384, the Summ of theſe Products is 1728, Which is the firſt 
rm in the Queſtion ; then 45 J. the Rent, is the ſecond term, 
d 768 the firſt Product, is the third term of the firſt pro- 
rtion- Wherefore I ſay, as 1728 to 43 J. ſo 768 to another 
Jumber, which 1 find by the Direct Rule of Three to be 
, viz, the part of the Rent that A. ought ro pay : Then for 
e ſecond proportion I ſay, as 1728 to 45 /. ſo 576 xo 15 1. 
hich is the part that B. ought ro pay: And laſtly, as 1728 
15, ſo 384 to 10 J. viz, the part that C. muſt pay. 


* . 


\ 


1 
576217 
3843 


A Second Example of the Eighth Rule: Three Merchants; 
B. and C. enter Partnerſhip, and agree to continue in a 
int Ad venture 16 Months; A. puts into the common Stock 
t the beginning of the {aid Term 100 Pounds, ar 8 Months 
nd he takes out 40 Pounds, and 4 Months after ſuch taking 
ut he puts in 140 Pounds. B. puis in at firſt 200 Pounds, at 
Months end he puts in 50 Pounds more, and 4 Months after 
be putting in of the 50 Pounds, he takes out 100 Pounds. C. puts 
at firſt 150 Pounds, at 4 Months · end he takes our 30 Pounds, 
nd 8 Months after ſuch taking out puts in ie Pounds. Now, 
t the end of the ſaid 16 Months, they had gained 357, 
'ounds, the Queſtion is, How much of the ſaid Gain belongs 
every Merchant et i Share 
In Queſtions of chis Nature, Two things are principally to 
e oblerved: 1; The whole Time of Partnerſhip. 2. The 
ſpective Time belonging to each Man's particular Stock; ſo 
ere, it is evident that the whole Time 16 Months, and the 
articular Stocks and Times belonging to every Merchant will 


e as follows, viz 
=" ; 3 A. Had 


£4 


74 7 he Rule of Fellowſbip nden 
4. Had 100. in the common Stock for 8 Months, + 
therefore 100 multiphied by 8 produce 
Alſo 6o /; for 4 Months, therefore 60 mulriplicd by? 

Alſo 200 1. for 4 Months, , therefore : 260 multiplied 
by 4 produces — 

The Total of the Produces of Money a and Time for 
A. is ——— | 8 — 


1 HN 


B Had 200 1 in the common | Srock for 6 4 
therefore 200 multi lied by s produces 6 Mpc wy, | 
' Allo 2501. farg! Months, therefore 250 mulripheg 1 by z 
4 produces | 
Alſo 150 1. for 6' © Months, therefore 150 — 
by 6 produces — 1 * 
5 The 2 of the + Produdts of Movey — Time for © 
1s 


£09 7777 


C. Had I Wy in the common Stock Fry 4 . 
rale 150 multiplied by 4 produces— 

Alſo 100 . for 8 Months, therefore 100 multiplied (' 
by 8 produces k 
Alſo 200 f. Tor 4 ; Months, therefore | 200 multiplied 
8 4 produces | | 1 

"The Total of the Produfts of Money and Tunic —— 85 


* 3 —— oe — a. * r 
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- Then adding i Wer id Three T otals 6 roger; <4 wt 184 
31⁰⁰ and 2200, the Summ is 7140 ; wherefore re proceeding: 
in the laſt Example, 1 fay by the Rule of Three Direc, 
7140 is to the total Gain 357 Pounds; ſo is 1840 to 92 Poudd 
the Gain of 4: Again, As 7140 is to 337; ſo is 3100 to l. 
the Gain of * LAſtiy, as 7140, is to 3573 $01 1 2260, Wu 


the Gain of C. 
* The Rule of Fellonſpip 2 proved by a 
The Procf. den of the Terms required, Poroſs Sum 
ht to be equal tO the ſecond Term in 1 
Queſtion, btb ſe the whole Work is erroneous: 86 in d 
Firſt Example of the Sixtli Rule afore- going, 21 4 and 33 
being added together, are equal to 54 5. the fecond term | 
that Queſtion. Likewiſe in the laft Example of rhe ſame Rik 
as.alſo in the firſt Example of the laſt Rule, the Summ © 
20. 15, and 10, the terms required, ate qual ro 45, the ſecus 
term Fropounded. : 
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CHAP. e 
of the Rule of AlligatiMh. 31 chants 


17 E Rule of Alligation is chat, by which we reſolve 
Queſtions, that concern the mixing of divers * | 
gerher end 
I Alligation is either Medial or Alternste- 
II Alligation Medial is, when having the ſeveral Guan. 
s and Rates of divers Simples propofed, we - 
cover the mean Rate of a Mixture com- r 
unded of thofe Simples. So 10 Bufhels of We 
hear at 45. or (which is all one) 38 4. rhe Buſhel; 46,By- 
els of Rye at 3 5, or 364. the Buſnel; and go. Buſhels of 
Warley at 2.5. or 24 d. the Buſhel'; ; being mixed with 20 Bu- 
els of Oats at 12 d. the Buſnhel the Rule of Alpen Medial 
news you the mean Price of that Mixxure 
IV. In Aligation Medial, Firſt ſum up the gi- Tbe open ons 
en Quantities, then find the total Value of all , Properti- 
e Simples : Thar done, the proportion will be 2 of che ſame 
follows, © 3 fo. ade. 
hs — yg of the Quantities is to the toral Value of the 
imples: 5 
So is any part of the ance propoſed to the required 
jean Rate or Price of that Part. 
Repeating again the premiſed Example of the third" Rule, 
demand how much one Buſhel of that Mixture is worth? 
ow the Summ of 10, 40, 50, 20, (che given Quantities) is 
20. Buſhels, and the Ns of the 88 Buſhels of Wheat ar 
84. the Buſhel amounts to 480 d. for 48 being multiplied 
dy 10, the Product is 48e: Again the Valle of the 40 Buſhels 
of Rye at 36 d. the Buſhel, is 1440 d. © The Value of the 50 
ulnels of Barley at 24 4. che Bnſhel, is 1200 4. And the Va- 
ne of 20 Buſhels of Gats ax 12 d. the Buſhel, is 240d, All 
Ideſe Values being added together, their Total is 3360 d. I 
2y then, by the Rule f Three Direct, if 120 Buſliels give 
3360 d. what will 1 Buſhel yield > The Rule preſently an- 
vers me 28 d. Whereupon I conclude, thar a Buſhel of that 
Mixture may be afforded for 28 d. that We 2 4. 9 * which is 
he Reſolution of the U prepeſed. e 


% 
= "1 4 : 
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In like manner if it be demanded what 8 Buſhels 1 
Quarter of that Mixture is worth, the Anſwer will be 22, 
which being divided by 12, and by that Means reduced in 


Shillings is 18 3. $d. ö 
| 120 —3360—8—224 . 
E OT: f r al 
J. In Alligation Medial, the Tryal of the Work is by enn from 
paring, the roral Value of the ſeveral Simpl” . 
The Profe with the Value of the whole Mixture: I [1 
wjen theſe Summs accord, the Operation! * 
perfect: So in the firſt Example of the laſt Rulee * 
D 10 Buſhels of Wheat a: 4 5. the Buſhel, is——2c 1 
J 24% Buſhels of Rye at 3s. the Buſhel, is——6— ich 
% 75 Buſhels of Barley at 2 5. the Buſhel, is—5— -ich 
(And 20 Buſhels of Oats at 12 d. the Buſhel, is—i— 2 
| All which amount to „ 
whichzs likewiſe the Value of 120 Buſhels at 28 d. or , 
2 5,1 4 d. the Buſhe], for that alſo amounts to 14 4... .._ 
Vl. All e is, when —_— rhe SN Rats 
„ Of divers Simples given, we diſcover {uch.Quu 1 
3 Jon rities of them, as are neceſſary to make a M 1? 
| F ture, which may bear a certain Rate pu <5 b 
pounded. | | EO feren 


Example: A Man being determined to mix 10 Bufſhels ah Lok. 
Wheat at 4 f. or 48 d. the Buſhel,with Rye of 3 5. or 36 4. U ore 
Buſnel, with Barley of 2 s. or 24 d. the Buſhel, and will 

- Oats .of x 5. or 12 4. the Buſhel ; the Rule of Alligation 4 Rule 
ternate will diſcover to you much Rye, how much Bark jult a 
and how much Oars he ought to add to the 10 Buſhels og being 
Wheat, in ſuch ſort that the Mixture of them all together mis. 
bear a certain Rate or Price propoſed. „ 

II. In Queſtions of Alligation Alternate, you muſt rug | 

The rivhe ., FE Terms after ſuch a männer, that the ile in 
Louth TE Rate of the Mixture may repreſent the RH 
atring of the Shes | 
Terms, © and the ſeveral Rates of the Simples may ſtan 

3 as Branches iſſuing from tbat Roor : So 
Example of the laſt Rule being laid down, I demand bot 

much Rye, Barley and Qars, ought to be added to tb 

10 Bulhels of Wheat, that the Mixture of all together ma x 
bear the Rate or Price of 28 d. or 2 s. 4 d. the Buſhel : A. Br 
therefore drawing a Line of Connexion, I place 28 d. u Wor! 

A | 8 ö "ain | 


. wo 


Chap. XIV. Alligatien | 77 
given Rate of rhe Mixture, upon the left Hand thereof, by ix 
ſelf, repreſenting the Rove, and- likewiſe write 
the other Rates propoſed, vix. 48 d. 536 d. 24 d. 48 
and 12 d. one above another upon the Right- 8 36 
hand of that Line of Connexion, which Rates 24 
are conceived to iſſue from 28 d. as Branches A12 
from the Root, the Fabrick thereof appears Plain- | 

ly in the Margin, 

VIIL Having ranked the Terms in their due Order; link ths 
Branches together by certain Arches, in ſuch 
rt, that one rhat is greater than the Rooe or ' How to cone 
Rate of the Mixture, may always be coupled ee. rann 
with another that is leſs than the ſame: So in th : 
the premiſed Example, 48 may be linked wijh 12, by 36 
with 24, or otherwiſe 48 may be 2 with 24, and 36 
with 12, and W the Work will Rand” 


IX. Having alligated the Branches, and found the e Difhres 
ces betwixt them and the Root, write the Diff. 
ferences of each Branch juſt againſt irs reſpective Han to order 
Voke- fellow. So the Branches of the Example % on erencer. 
afore-going being linked after the firſt manner, 
and the Difference between 28 and 48 (by the third or fourth 
Rule of the fourth Chapter of this Book being 29, J place 20 
juſt againſt 12, the reſpective Voke- fellow of 48. Again, 16, 
being the Difference between 28 and 12, I write it juſt againſt 
48. In like manner 8 being the Difference between 28 and 
36, I place it right againſt 24. And laſtiy, 4, the Difference 
between 28 and 24, I write juft againſt 36: In the end the 
whole Fabrick of the Work (as the Branches are thus linked) 
vill ſtand as in this . . 


* 


Bur the Brauche being 19 0 aer che 1 Manner, the | 
Work will be thus diſpoſed : 28 
2 
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For in this Caſe 48 has 24 for its Yoke-fellow, and the re 
ſpective Comrade of 36 is 12; and here the interchangeable 


placing of the Differences (as in the premiſed Examples) is tha 


1 1 4 . b 6 FR 
which is more particularly termed Alternation. 


- 


A.- When one Branch is linked to divers other Branches, and 
not to one alone, the Differences ought to be as often rran(ſcribed, 
as it 1s fo diverſiy linked. So in the premiſed Example, you 
may (if gon pleale) conceive 12, ro be coupled boch with 4f 
and 36 ; likewiſe 24 may be conceived to be linked with the 
ame 48 and 36 ; wherefere the Difference between 28 and 1; 
being 16, I write it both juſt againſt 48 and 36. In like mat 
ner the Difference between 28 and 24 being 4, I write it like- 


wiſe over againſt the ſame Numbers/4$-and 36. Again, 20 


„ being the D erencg betwixt 2 and 

116 4. and 48, I place it juſt _ 24 

16 4. and 12 ; and 8 being rhe Dif 

. rence berwgen 28 and 36, I writ 

[26 8. it likewiſe over againſt the fame 

I 20 8. Numbers 24 and 12: All chis per 

OD 12 + formed, the Whole Frame of tir 

Work will ſtand as in the Agi 

2. Take this for another Example : It is e 

Buſhels' of -Whear at 48 d. the Buſhel with Rye of 364. tt 

Buſhel, wick Barley of 24 4. the Buſhel, and with Oats of rl 

the Biiſhel ; and the Queftion now is, How mach Rye, Batley, 

and Oats ought to be added to the 16 Bufhels of Wheat, ch 

the entire Mixture may be affordedl at 16 4. the Buſhel/? Here 

the Branches of this Queſtion (according to the EighthRuled 
er) oughr to blinked ,,, e 


„ P 
„ I * 


= 
U% 
= Y $ 


* 


And as fer the Allernation of the Differences, it is evident 


(by the preſent Rule) that the Difference between 16 and 11 


Heing 4, ought to be thrice tranſcribed, viz. firſt, juſt * 
„ | 4% b 


* 
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Ulligati of 


„I, chen againſt 36, and ft of all againſt 24; , Au, 22 che 
a — n da 48, as 3 a1 recs 
13 Vugant laced juſt _ _ | 

1 | | 1 43 | „ Wl ; 
zeable 85 > _—_—_ „ 
1s that : / | 6 8 
: Ne. LY 32. 20. 8, 11 0 8 1 


1 1 deb to mix lo Buſhels ef Whoas at A: the 
whe, with Rye of 36 d. the Bufhel, with Barley ef 24 d. che 
zulnel, and with Oars of 12 d. the Buſhel, defire ro Know how 

ach ef each I ought to take, that I may afford the whole 
Mixture at 40 d. the Buſhel: Here the whole Mork being or- 
| ered 8 to the Rujes afore-yoing, it will Rad 48 fo/low4, 


©, : OJ 33 E 2a } 


28. 16. 4. \ $43 E. 3 


or dens 2 


— 6 91 7 . 
"1 4 1 Cc Y 7 ” *% = * 
== 8 e 4 i 58 : * 
2399 FY ; CES TTY. 1 ; ; 
N 4 . 1 „ - os ” N L v * 
b * ' : t 


4 Ae e 1464 the 
Buſhel, with Rye of 36 d. the Buſhel, with Barley g 366 E 
Buſhel, with Peaſe of 16 d. the Buſhel, and with — 11 d. 
the Buſhel, defires to know how much Rye, . Bete, and 
Ous he ought to add to the 10 Buſpels of M the 
whole Maſs af Corn ſo mixed nay; be . — 200 15 
Buſhel. This Queſtiem being thus prapoſed, ed any 
Here (by the Rules afore- going) * be Alligated, 

ale of rences of the Terms en * follows, L 283 4 


% 4 --& we, » Ty 
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5 $: Laſtly; A Goldſmith has ſome Gold of 24 cel, other 
1 inſt of 21 9 and other lome of 19 Carects fine ; which he 


then 


would 


would ſo int with Alloy, chat 192 Ounces of the entire Am 
may bear 17 Carefs fine ; Now, the Queſtion is, How much 
of every fort, as alſo how much Alloy he mult rake to atem 
| | pliſh his Deſire p Before you can well underſtand 
IWhat a Care this Queſtion, it will be neceſſary ro explain 
fine, and what what a Care& fine, and what Alloy is: The 
Allis. Mint-Maſters and Gbldſmirhs to diftinguiſh the 
| different fineneſs. of Gold, eſteem an entire 
Ounce to contain 24 Cares, and one Qunce of Gold, tha 
being tryed in the Fire, loſes nothing of the Weight, is {aid ty 
be 24 Care&s fine : Again, the Ounce that being rryed; loſes 
one four and twentieth part of the Weight, is ſaid to be 2; 
Carects ine: In like manner, that which loſes two fotit. and 
twentieth parts of the Ounce, is eſteemed to be 22 Caref#; f: 
and ſo conſequently ef the reſt: And as for the Alle, it is Sil 
ver, Copper, or ſome; other baſer Meral, with which the Col 
ſmiths uſe ro mix their Gold, to the Intent they may moderat, 
or abate the Fineneſ7 of it. Here you may alſo obſerve, that 
as the fineneſs of Gold is meaſured by Cares, ſo is the finer 
of Silver eſtimated by Ozxces : In ſuch ſorr, that a Pound of 
Silver, which being rry'd a certain Time in rhe Fire, loſes Na. 
thing of the weight, is ſaid to be 12 Ounces ne: But a Pound, 
that being tryed, loſes ſomewhat of rhe weigbt, is ſaid to be 
the remainder of the weight fine. 8 A Pound of Silver, 
that loſes in the Fire one Ounce 8 p. is eſtimated to be 10 Ou 
12 p. fine, and that which loſes 2 Ounces; 8 p. 10 Grains, is ſail 
oil 9 Onnices, I 1 p. 14 Grains ſine, &c. Now, to rank the 
Terms of the laſt mentioned Queſtion, as alſo the Differeners af 
the Terms in their due Order, becauſe the three giyen Branche 
(vix. 24 Cares, 21 Care8s, and 19 Carectt) are all greater ihn 
17 Cares the Root or Rate of the Mixture : I add o as anothet 
Branch, which I conceive ro be leſs than the Nor, and then 
proceed as in the former Operations; the whole Framie of ide 
Work 1s expreſſed here, as follows, 
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2 L . Fin 2 ng "Am; 
Go the firſt Vxample of the laſt Rule þcing propoſed, he 
im of 16 and 4 (the Differences placed juſt againſt the fit 
ach) being 20, I write it over againſt the ſame Differences, 
fore the new Line drawn upon the right-hand of the Work, 
4d ſo conſequently the reſt, in their due Order, as appears by, 
- Example hereto annexed... 8, 


10 * 


* CY 9 28. i, { E 


In like manner the laſt Example of the laſt Rule being offer: 
„ che whole Fabrick of the Work will ſtand as follows: 47 


14 


X11, Alligation Alternate, is, either Partial or Total; | .- 
MI. Alternation Partial, is, When having the ſeveral Rates 
divers Simples, and the Quantity of one f 
em given, we diſcover the ſeveral Quantities Airernation 
the reſt, in ſuch ſort, that a Mixture of, thoſe ,. P#751al. .. 
Imples being made SCORE to the Quantity . 
ee, and the Quantiries ſo found, that Mixture may bear 2 
Ercain Rate propoſed :_ Of this kind is the Example of the fixth 
1 as alſo all the Examples of the Tenth Rule except the 


XIV. In Queſtions of Alternation 75e Proportions aſed 
atial, the Proportion is as follows. n #his Rule. 

As the Difference annexed to the firſt Branch is to the ſeveral 
erences of the reſt: 3 "A u 
So b the Quantity propoſed to the ſeveral Quantities 
quired, SY 
So the Example of the fixth and ſeventh Rules of chis Chapter 
ing again repeated, and the Terms of it; as Alſo the Diffes | 
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, rences of the Terms c enderedakier the firſt m n 
you in the Ninth R Garg manner © (iy 


| afore going) leiden „ ö 
that for every 16 Buſh- Ceſe.  _, 
els of — 2 — . 

take in Ixture, „ © 

ought to take 4 Buſhels | 

of Rye, gat of f Burley; and, 20 der of On 

Se 


L As 16 ths Didereacs Ae” to o the gl Branch ein 

'_ the Rate of the Wheat) is to 4, the Difference joy 

to the next, being the Rare of the Rye; ſo is 10 th 

ven Quantity o the Wheat to anether Number, whid 

= found by the Rule of Three Dire8, to be n 

Buſhels and an half (or two S) i is the Quantity of Ry 
neceſſary in the Miæture. 


II, As 16 to 8, ſo is 10 to another Number, which ben 7. 
likewiſe found by the Rule of Three to be five Buſhels, nl _ 
the Quantity of Barley neceſſary in the Miæture. Ill 


III. As 16 to 20, fo is 10 to another Number, which bein 
in like ſort found by the Rule of Three to be 12 Buick 
and half of a Buſnel, is thy Quanthy of Oats requiſr 
in the Mixture. 0 


So that at laſt T conclude; a Seas of * compoſe 
of 10 Buſhels of Wheat, 2 Buſhels and a pal of Rye, 5 Buſle 
of Barley, and 12 Buſnels and a half of Oats (when tha 
ſeveral Grains bear the Prices aforeſaid) may be afforded | 
2 5. 4 d. the Buſhel; 

DG © as Example being ordered after the f. 
2d. Coſe, cond manner 8 likewiſe in the 5 Ruled 
| this preſent Chapter) F ſay, 2 5 | 


x. TR 4 the Differente atiieed to the Rate of the Wha 
is to 16 the Difference ſer to the Rate of the Rye; * 
10 the given Quantity of the Wheat, to 40 Buſnel i 
required Quantity of the Rye. 

II. As 4 v0 20, Jo.is 10 to 30 Buſtiels the requiſite Quantn 
of the Barley: 

III, As 4 to 8, ſo is 10 to 20 Buſnels the n of the 
Oo neceſſary i in the Mixture. 


„ A 7 
o 8 5 * 4 © 0 2 F< p 9 
'v 8 J | a r. 


do that I conclude FRY a of-Catn being compound 

d of 19 Buſhels of 'Whear, 40 neſs WEE: 50 om ee of 

arley, and 20 Buſhels of Oats, 1740 Gre bear the 

ices propoſed in this Axample) be afforded A244 d. 

ie Buſhel as before. 1 

3. Thar Example being diſh 201854 aer the ab 1 E55 

nanner (expreſs d in the e Tenth and ele venth Rules 2 Caſe. 

ff this Chapter) 7 ſay, 

I. As 20 the Sum of the Differences joyn'd ro the Rate' off the 
Wheat, is to 20 the ſim of the Differences annexed to the 
Rute of the Rye; ſo is 10 the given Quantity of the Whear, 
to 10 Buſhels the required Quantity of the Rye. | 

I, As 20 to 28, ſo is 10to 14 Buſhels the requiſite Quantity 
of the Barley. 

I As 20 to 28, ſo is 10 to 14 Buftiels, the - Quantity of 

Ours demanded in the * 1 5 


| 164 20 
16.4] 20 
20.8 28 
| 20.8] 28 


Wheren jen this third time likewiſe J conclude, chat (chaſe 
rains ftill retaining the given Rates) 10 Buſhels of Whear, 
© Buſhels of Rye, 14 Buſhels of Barley, and 14 Buſhels of 
Dars, being all mixed together, will conftitute a Adaſi of Corn, 
bat may be afforded ar 38 d. or 2 s 4 d. the Buſhel. 

Bj this Example thus diverſified, it plainly appears, that the 
Quantities requir'd may be altered as often as the Queſtion 
given will allow divers Alligarions, _ yer che Mixture pro- 
lxced will till hold the given Rate ; but when rhe Queſtion 
propounded will admit Bur one only way of Aligation, the 
Duantities required to make the Mixture, cannot be varied ; 5 
lo the ſecond Example of the Tenth Rule of this Chapter, being 
again produced, and ordered acco according t to the * of the 
Eleventh Rule e 7 ſo, | | 


64 me bade of 

I. As 4 to 4, fo note 10 Buſnels of Rye- 
II. As 4 to 4, ſo 10 to 10 Buſhels of Barley. 
Ill. As 4 to 60, ſo 10 to 350 * of Oats, 


48 1 ; 
(485 * 4 
NM & 4546 7 4 


LI 


* 


e ee 
1 | | . N | | 32, 20, 8. a 60 8 8 - oo fo, 
2 | 5 | | 


** 


So that for this Queſtion I conclude to 10 Buſnels of Wh, 
you ought to add 10 Buſhels of Rye, 10 Buſhels of Bail 
and 150 of Oats, to the end that a fixture of Corn might | 
made, which may be ſold ar 16 d. the Buſhel : And here u 
Quantities found (vix. 10, 10, and 150) cannot be alen 
becauſe the Terms of xhis Queſtion will not admit any ot 


LR 


* 


variery of Alligatim. 
XV. In Alternation partial, the Proof is likewiſe by com 
ring the total Value of the ſeveral Simple 
The Proof, with the Value of the whole Mixture: 5 
In the ſecond Example of the laſt Rule, lf 
Total Value of the 10 Buſhels of Wheat, 40 Buſhels of R 
5o Buſhels of Barley, and 20 Buſhels of Oats, amounts to 14 
which is alſo the Value of the whole Mixture ar 2 . 4 d th 
Buſnel, as appears by the Example of the fifth Rule of thi 
prefenriChaprer. .. *$ . 


XVI. Alternation Total is, when having the Total Quant 
. of all the Simples, together with their (ere 
Alternation Total. ral Rates, we produce their ſeveral Quat 

| tities, in ſuch manner, that a Mixtured 

them being made according to the Quanrities ſo found, that 
Mixture may bear a certain Rate propoſed : Of this ſort is the 
laſt Example of the Tenth Rule afore-going ; as allo this: 
A Goldſmith having divers ſorts. of Gold, viz. ſome. of 14 
Carects, other of 22 Carects, ſome of 118 Carects, and other 
ſome of 16 Carects fine, is deſirous to melt of all theſe ſorts o 
much together, as may make a Maſi containing 60 Ounces af 
21 Carects fine : Now this Rule of Alternacion Toral ſhews bon 
much you are to take of every Sort, to the end the whole 
Maſs may contain juſt 60 Ounces of 31 Carects, the, Finer 


W 


propoſed. 


be Proportions, - II. In Queſtions of Alternation To 


tal, the Proportion is as follows; 
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As the Sum of all the Differences is to the Total Quantity 
of all the ſimples: So is the Correſpondent Difference of 
every Rate to the reſpective Quantity of the ſame Rate. 

So the laſt Example of the laſt Rule being propoſed, I ſay, 

I. As 12 the Sum of the Differences is ro 60 Ounces the Total 
Quantity of all the Simples: So is 5 the Correſpondent 
Difference of 24 Carects the firſt Rate, ro 25 Ounces, vix. 
the required Quantity of the Gold of the ſame Rate, which 
may be taken to make the Mixture propoſed.  _ - 

II. As 12 to 60, ſo is 3 the Correſpondent Difference of 22 
Carects the ſecond Rate, to x5 Ounces, viz. the Quantity 
of the Gold of 22 Carects, that ought to be uſed in the 
Mi on A 7; cir „ e oat IYER 

III. As 12 to 60; ſo is 1 to 5 Ounces of the Gold of 18 
Carects fine. . Weg 0 

IV. As 12 to 60, ſo is 3 to 15 Ounces of the Gold of 16 
Carects fine, which are requiſite to be taken for the pro- 


poſed Mixture. 


* NE: 5 

| 3 6 

317 1 
55 
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Whereupon I conclude, that 25 Ounces of 24 Carects fine, 15 
Ounces of 22 Carects, 3 Ounces of 18 Carects, and 15 Oun- 
es of 16 Carects ſine, being all melted together, will produce 
: Maſs of Gold containing 60 Quaces of 21 Carects fine, 
hich is the Reſolution of the Queſtion propoſet. 

Again, The laſt Example of the Tenth Rule being here 


repeated, and ordered according to the Direction of the 
ſo th leventh Rule; I. .f. Lads 
5 I. As 64 to 192, ſo is 17 to 51 Ounces of 24 Carects ne. 


J. As*64 to 192, ſo is 17 to 51 Ounces of 21 Carectsfine. 
I. As 64 to 192, ſo is 17 to 531 Ounces of 19 Carects fine. 
IV. As 64 to 192, ſo is 13 to 39 Ounces of Alm. 
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And therefore for Conclafion 1 fa; that 51 One pal 
24 Carects fine, 51 Ouneeg of 21 Carects | 
19 Catects ö and 39 Ounces of Alloy being ll ming 

gerſet, will produce 4 14/5 containi a 
| 1 Hur, which is the Seri fa jon E he Ruin b 


miſed. 

J-and here obſerve (as bikes in the Expotition of the Foy 
teenth Rule of this — that the Operations of the ft 
of theſe Examples ws be varied according to the Diver 
of rhe Alligations which it will admit; whereas the laſt bx 
ample is nor ſubject to any variety, the Alligations thereof . 
maining always the ſame. 

XVIII. Here the Operation is perfect, when che Summ « 

the Quantities found agrees with the total Qu 

The Proof. tity given: So in the firſt Example of the 
| Rule, 25, 15, 5, and 15 (the Quantities found 
being all added WY amount to 6o, which is the Ot 
Quantity propoſed. 


1 | 7 | 
0 E A P. 
The Rule of 7 


J. & * E Rule of Falſe is always performed by falſe 5 l 

ſuppoſititious Numbers taken at Pleaſure” after th 
Propoſition is made, and the Queſtion ſtated: For things an 
faid ro be found our by the Rule of Falſe, when by falſe fm 
fupp'fed, we diſcover the true terms required, 

II. The Rule of Falſe, is either of fingle or double Poſition 
The Rule of III. The Rule of Single Poſition is, when 
fngle Poſition, once, viz. by one falſe Poſition we have Meat 

" a diſcover the true Reſolution of the ; propoſe 


dere! 
) dif 
nuch 
Uuart, 
Ind fo 
4. fo 
ecei v. 
om? 
ile d 


Queſtion, 

For Example : 4, B, and c, derermining to bay rogerher 
certain Quantity of Timber, that ſhould coſt A 36 J. agtet 
among themſelves that B ſhall pay of that Summ a #hir 
part more than 4, and that C ſhall pay a fourth more than! 
Now the Queſtion is, What particular Summ each of thek 
Parties ought to pay of the 36 J. To reſolve this Queſtion 
Firſt, put the caſe that 4, ought to pay 6 /. of the 36 L. anc 
then B muſt pay $1. And laſtly, c ought to pay 10 J. becauit 


he is to * out one fourth part more than B, This 280 


17 * 4 ; . * i 5 
* 8 
# « c a 
N * , . 
Fi Jo. 4 * 2. bs 
4! 


| gh by Addition of theſe Three Summs, viz. 6, 8, and 20; 
ind that L have made a wrong Poſition (hei Total amounting 
ay to 24 J. which ſhould have been 36 /.) nevertheleſs by: 
ole ſuppofititious Numbers, I have means to diſcover the true 
amms which the ſeveral Parties ought to pay: For I ay by 
+ Rule of T,ẽü¹a eee 


I. As 24 to 36, ſo is6 to 1. the part that 4 muſt pay. | 
Il, As 24 to 36, ſo is 8 to 12 J. the part that N ought to 


l. As 24 to 36, ſo is 10 to 15 J. the part of the-36 C that C 
uſt pay. Fob ls I TCC 
I. Here for Tryal of this Rule the Total of the Summs 
und ought to agree with the Summ given: cl. 
the Example of the laſt Rule, 9, 1, and:15 be Proef. 
eing all added, together, amount to 36, the | 
umn profiofed; 4: nant G36 yo ob t ny 1 on 
„he Rule of. double Peſſtion is, when Two ſalſe Poſitzons 
e Mppoſed for the Reſolution. of the Queſtion + | TID 7% 
ropounded. As in this, A Workman having Fs For 7 of 
end out 40 Quarters of Grain (part of it le Paftien. 
hear, and the reſt: Barley) receiv'd for his labour 28's. 
xing paid after the Rate of 12 d. for every Quarter of Wheat, 
nd 6 d. for each Quarter of Barley: Now here the Queſti- 
n is, How many of thoſe 40 Quarters were Wheat, and how 
any Barley ? Here therefore I firſt ſuppoſe ar Random, that 
here were 26 Quarters of Wheat, and 14 of Barley, and then 
) diſcover whether I have gueſs d right or wrong, I ſind hom 
nuch Money is due to the Workman at the Rate of 12 d. the 
Quarter of Wheat, and 6 d. the Quatter of Barley, which 1 
Ind fo be 33 3. (viz. 26 4. for the 26 Quarters of Wheat, and 
for the 14 Quarters of Barley,) which he ought” to have 
ceived, if my ſuppoſition were right; but becauſe it differs 
om 285, the true Summ that he receiv'd, I perceive I have, 
is d the mark, and therefore diſcovering how I have err'd by 
nding the difference berwixr 28 5. and 33s. I keep in mind. 
their difference, which is called the $r/ errour, or the erreur 
f the firſt Poſition : Again, I propound for the ſecond- Paſitia, 
at there were 30 Quarters of Wheat, and 10 quarters of 
barley ; and then the ſecond errour I find to be 7 ; for there is 
ten due to the Workman: for the 30 quarters of Wheat 30's. 
nd for the 10 quartets of Barley 5 s. in all 35 3. which differs 
rom 28 s, the true Summ that he receiv'd, by 75. and here 
y theſe” Two falſe Poſitions, together with their errours, you 
"TY | may 


88 The Rule 7 - "Book! 
may diſcover how many quarters of Wheat, and how may 
of Barley the Workman threſh'd, as ſhall be further explaing 

by che following Rule, ff E694 65 4.2 107 
VT. In the Rule of double Poſition, having drawn two Lind 
a-croſs, and placed the Terms of the falſe Pofi. ' 
tion, (viz, thoſe that have the ſame Denomina- The Operai 
tion) at the uppermoſt end of that Croſs, as alſo SE 
each errour under its reſpective Poſitzon at the lower end o 
the ſame Croſs, multiply each errour by the contrary © Poſitim, 
that is to ſay, the ſecond errour by the firſt Poſition, and the fr 
errour by the ſecond Poſitzon ; this done, when both the errom 
are of one and the ſame kind (viz. both exceſſes or both de 
fects) ſubtract the leſs Product out of the greater, and then 
the Remainder is your Dividend: Bur if the errours be of dif 
ferent kinds, (vix. one of them an exceſs, and the other a defed) 
add thoſe Products together, and the Summ will be your Dini 
dend, which if you divide by the difference of the 'errowr 
(when they are of ene and the ſame kind) or by their Wn 
(when they are of different kinds) the Quotient will iris 
a Number you look for, having the ſame Denomination with 
the falſe Poſitions placed at the upper end of the Croſs. 
Example 1. The Queſtion of the laſt Rufe being again pro- 
. poſed, I place theſe Terms; vi. 26 (having the Denominati- 
on of the Quarters of Wheat in the ft Poſezon) and 30 (bs 
ving the ſame Denomination in the ſecond Poſitzon) at the up- 
per end of the Croſs: As alſo 5 and 7 the two errourt fe- 
ſpectively under them at the- lower end of the ſame Crofs, as 
you may ſee it exemplified by the following Pattern. 


Nate, Thet#dfr:_ - 26 2 30 
Character d el TIET 5 
ſigniſies that the 
leffer 4 of the 
Numbers, be- 
tween which it 
is found, ought 
es be ſubtrafed 
from the great- 
er, bh 


* *% * r i904 © 


This done, having multiplied 26 by 9, the Produkt is 182, 
and likewiſe 30 by 5, the Product is 150, which being de ducted 
our of 182 (becauſe the errours here are both of the ſame kind, 
that is, are each of them an exceſs above 28 s, the Summ that 


5 


ot top XV. Fa. 87 
ge Workman receiv d) the Remainder is 32, which bei MEE 


W ina | 
rplainaMiled by 2 (the difference between 3 and 7 the two eros) 


aves in the Quotient 16, for the quarters of Wheat that the 
Vorkman threſh'd, whoſe Complement to 40, viz. 24, ate 
e quarters of Barley, that he likewiſe threſn d; ſo at laft I 
onclude, the Workman receiving 28 4. for his Wages in 
reſhing out 40 quarters of Grain (being part Wheat, part 
arley) at 12 d. the quarter of Wheat, and 6 d. the quarter 
f Barley ; rhreſh'd in all 16 quarters of Wheat, and 24 quar- 
r en 0D kn 30 PR RT, 
Example 2. The ſame Queſtion being again propounded, I 

uppoſe for my firſt Poſition that there are 8 quarters of Wheat, 
nd 32 quarters of Barley, and then the firf error will be s. 
vr 8 5. being accounted for the 8 quarters of Wheat, and 
6s, for the 32 quarters of Barley, make in all 24 5. which 
vants 4 5. of 28 4. the Summ received: Again, ſuppoſing that 
Flere are 12 quarters of Wheat, and 28 quarters of Barley, 
he ſecond errour will be 25. for 12 5s. being allowed for the 
2 quarters of Wheat, and 14 s. for the 28 quarters of Barley, 


PF] 5 0 a 
0 i 
i I's: 
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1 with he Summ is 26 5. which comes 2 5. ſhort of 28 5. the 
IMWicht Summ : Now then, 8. being multiplied by 2, the Pro- 
| pro- ud is 16; likewiſe 12 by 4 produces 48, our of which if 
inati. ou deduct 16 (becauſe the Errours in this caſe happen ro be 
(be och defects under 28 3. the Summ received) the Remainder 
e up. 32, which being divided by 2 (the difference of the Errours) 


ives you in the Quotient 16, viz. the quarters of Wheat, 
3s before, | | 


Example 3. The ſame demand being the third time produ- 
ed, I rake for my firſt Poſition 10 quarters of Wheat, and 


$2, o quarters of Barley, and then proceeding as before, the firſt 
ted rrour will prove 3 5, which upon that Poſition I wanrof 28 5. 


the right Summ: Again, here for the ſecond Poſition I rake 46 
quarters ok Wheat, and 14 quarters of Barley, and then the 
1 N * - * _ - "ſecond 
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ſecond Errour will be 5 5. by which upon that Poſition J have e 
ceeded 28 5. the true dumm: Now then multiplying 10 byy 
the Product is 50, and 26 by 3, the Product is 78: And hi 
(becauſe the Errours are of different kinds, one of them bei 
a defect, and the other an exceſs of 28 s, the true Summ) y 
are to add 50 and 78 the Two Products together, wid 
Summ is 128, which being divided by 8, the Summ of 3 u 
5 the Twa Errours, gives you in the Quotient 16 for t 
quarters of wheat, as before in the former Reſolutions : 
tha what Poſitions ſoe ver you take in this Queſt ion, you w 
always find, that the Workman. rhreſh'd 16 quarters 
Wheat, and 24 quarters of Barley, which is the Refſoluti 


o 


of the Queſtion propounded. 


50 + 78 
2077: e230. 36 


Note, That this 
Character + 
intimates that 
the Numbers, 
between which it © 


is fomd, ought © 8 
io be added to. | | 
gether. : | 
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VII, Here the Tryal is the ſame with that which is uſed 
finding out the Errours : So in the Example premiſed 
and 24 being the Numbers found, and 16 5s. being allo 
ed for the 16 quarters of Wheat, likewiſe 12 3. for the 2 
quarters of Barley, their Summ is 28 s. which was the Sum 
reeeived by the Workman. | : 
Example 4. A certain Man being demanded what was u 
Age of every one of his Four Sons? Anſwer'd, That his el 
eſt Son was 4 Years elder than the ſecond ; his ſecond & 
was 4 Years elder than the third ; his third Son was 4 Years elde 
than the fourth or youngeſt ; and his fourth or youngeſt u 

half the Age of the eldeſt ; the. Queſtion is, What was ® 
Age of every Son ? Here I gueſs the Age of the eldeſt Son 
be 16, then ir may be inferr'd from the Queſtion, that 
Age of the ſecond Son was 12, the Age of the third 8, 20 
the Age of the fourth or youngeſt 4, this 4 ſhould. be 
16 (for he Queſtion ſays, That the Age of the youngeſt " 


+ 


have e 
10 by 
\nd he 


* 
5 
M ͤ den 


Age of the eldeſt, then the Age of the ſecond muſt ne- 
farily be 16, the Age of the third 12, and the Age of the 


im) ih 8, which ſhould be half 20, but it wants 2: Now 
„ Wü ccording to the Rule) multiplying 16 (the firſt Poſition) by 
df zul de ſecond Errour) the Product is 33: Alſo mulyplying 


32 — 80 
16-08 " 20 


ons: 5 
ou wi 
Lrrers 
ſolutic 


2 | 
2) 48 (24 


(che ſecond Poſition) by 4 (the firft errotir, the Product is 
, and becauſe the Errours are both of one kind, to wit, 
th defective ; I ſubtract the leſſer Product from the greater, 
the Remainder is 48 for a Dividend; alſo ſubtracting the 
er Errour from the greater, the Remainder is 12 for a 


uſed HM Piviſor: Laſtly, dividing 48 by 2, the Quotient is 24, and 
iſed eb was the Age of the eldeſt Son; therefore the Age of the 
Allon ond was 20, the Age of the third 16, and the Age of the 

the 2 


urth 12; which is half the Age of the eldeſt, as was deela- 
| by the Queſtion, 92 ot | 
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f the Age of the eldeft) but it wants 4 of what it ought. 
be; therefore I make a ſecond Poſition, and rake 20 for 
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Notation of Vulgar Fraftions. 


J. H Us far of Arithmetick in Whole Numbers, only tle 
Doctrine of Fractions enſues, which depends up 
this Suppoſition, That Unity, or, at leaſt one whole thing 
whatſoever it be, may in mind be conceived diviſible into a0 
Number of equal parts. Some will nor allow 1 or Unity ty 
be a Number, when it is conſidered in the Abſtract, and ſep 
parated from Matter: Bur fince that Prince of Arithmetic 
ans, Diophantus of Alexandria, in ſeveral of his ſubtil Pro. 
blems mentions Unity as a Number, and propounds it to be 
divided into Numbers; I ſhall rake the like Liberty to eſteem! 
or Unity as a Number, and likewiſe ſuppoſe ir diviſible in 
any: Number of equel p gs. <3 0 
II. A broken, Number, otherwiſe, called 
4 Freftion. Fraction, is enly. part of an Integer or whale 
+++... - Thing, as if you would ;expreſs in Figures the 
length of a Piece of Cloth, that contains. Three, Fourths, ut 
(which is all one) Three quarters of a yard, you are to writ! 
it thus 2; that is, an entire Vardibeing ſuppos'd to be dini 
ded into Four equal Parts, the Length of the piece hy 0c 
is Three of thoſe Four parts: In like manner (a Foot bein 
divided into 12 Inches) you are to write Six Inches thus 1 
that is, Siæ twelfth parts of a Foot; or if the Foot be divided Num 
into One hundred equal parts, to expreſs Twenty five of thoſe 
parts, ſet them down thus 55+, that is, Twenty five hundredib 
parts of a Foot. 5 1 8 „ 

III. A Fraction conſiſts of two parts the Numerator and n In 
the Denominator, which are placed one above the other, and f 31 
ſeparated by a line Lin: ... a | 

IV. The Numerator is the Number ſet above the Line, and o wi 
: = the Denominator is the Number placed under In 
3 Numerator. * neath : So in the afore-mentioned Fraftian , = 
4 Denominator. the Number 3 placed above the Line 1s the : VIC 

8 Mumerator, and the Number 4 ſer under ! 
the Nane, 


' 


is the Deneminator, Alſo in this Faction 7, 
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and the Denominator is 12. The Deniminator is fo named, 
cauſe it denominates or declares into how bony? equal parts, - 
e Integer or whole thing is ſuppos'd to be divided; and | 
ge Numerator is ſo called, becauſe it numbers or c 
ow many of thoſe equal E of ine Ingen are fignified by. 
ge Fractton. TR 

7. A Fraction is eicher proper vechuopropets ewes G eve 77 
V. A proper Fraction is that whoſe Nameritoy dl. ref 
; leſs than the wt yoo omg ep ſuch are the Fracti- 4-Proper/ - 

as before-mentioned 2, '75, 734, and the like.? Fan, | T 


. 


> 


nly the TH. A proper Fraction is either ig or compound. 

is up 777. A ſingle Fraction is that which conſiſts of 4 . 
thing ne Nen and one Denviinatory fuch: are 7 e. 

to a, , 755, and the like. romeo 00 : = 


IS. A fingle Fraction often ariſes in Diviſion 'of Whole: '\ 


nity to 

7h umbers, for when the Divifion is finiſh'd, if any Number 
metic. emain, ir is ro be efſteemied' as the Numerator fa Fraction, 

il Pro Which has the Divifor for a Denominaror, and is to be an- 

t to be ered to the Integer or Integers in the Quotient, as patt of the 


Quotient; which Fraction always expreſſes certain parts (or 
r leaſt a part) of an Integer or entire Unit, which has the 
ame Denomination with one of the Integers in the Quotient: 
o if 17 Pounds be given to be equally divided among 5 per- 
ons, there will ariſe 3 entire Pounds in the a 51 
here will be a Remainder or Surpluſage of 2 

'ounds, which 2 is to be placed, as the Nume- 5): 1 (+ 
ator of a Fraction, over the Diviſor 5 as a Deno- 


divi- miuator; ſo will the Fraction be 2, and the compleat Quota 
poſed ent will be 33, that is 3 Pounds, and : fifch yu of 7 aun 

ein for every Perſon's Share. 

u + fingle Fraction does likewiſe ariſe, hah? a leſſer whole 

1ded Number is given to be divided by a greater; for in fuch caſe 


the Dividend is to be made the Numeraror of a Fraction, and 
the Diviſor the Denominator; which Fraction is the true Queti- 
ent, and always expreſſes certain parts (or at jeaſt a part) of 
an Integer, which has the ſame Name with rhe Dividend: So 
and if 3 Pounds Sterling be given to be divided equally” among 
| 4 Perſons, the Share of each, that is, the Quotient wi'l be 2, 
and to wit, 3 fourth parts of a pound. 5 

der In like manner, if 5 be given to be divided by $ the Quo- ? 
tient is 3; fo that the Numerator of a Fraction is always a - 
he Dividend, the Denominator is a Diviſer, and the Faction it ſelf 
1 is the Quotient, | 
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i +1s a Fraction of a Fraction, or compound Fraction, and ex- 


four parts, three of thoſe four parts are equal to 15 5. Again, 


three parts are equal to 10 5s. therefore the compound Fraddin 


that is, one fourth of three fourths of four fifths of à Pound 


indeed a Fraction of this kind may well be ſurnamed Iny 
per, becauſe it will not admit the Definition of à true Fre- 
ction; ſince it is always greater than an entire Unite, or at 
leaſt equal to it; ſo Sixteen Farthings, or r of 1 are 
| + of a Penny. 
are equal to 1 Penny: Therefore when the Numerator s 


. equal to the Denominator, (he it what Number ſoever) ſuch 
improper Fraction is always 


„„ XA Compound Fraction (otherwiſe call 
1 3 a Fraction of a Fraction) is rhat which ba 


more Numerators and Denominators than one 
and may be diſcovered by the word (ef) which is inter- 
pos d between the parts of ſuch compound Fraction : So 5 of 
preſſes two thirds of three fourths of an Integer; viz, a Pound 
Sterling being ſuppoſed the Integer, and firft divided int 


if the ſaid 15 s. be divided into three parts, two of thole 


2 of + of a Pound Sterling does expreſs 10. In like min. 
ner, the compound Fraction + of + of + of a Pound Sterling, 


Sterling expreſſes 3 3. as will be farther manifeſted by the 
Sixteenth and Ninth Rules of the Seventeenth Chapter. 
XI. An improper Fraction: is that, whoſe Numerator is & 
ye ther greater, or at leaſt equal to the Denomine- 
An improper tor: So this Fraction , that is 16 fourth, is 
Factin. called an Improper Fraction, and ſo is this 4; for 


equal ro 4 entire Pence; and 4 Farthings, or 


greater than the Denominator, ſuch improper Fraction fignt 
fies more than 1 or an Integer; bur when the  Numerator 1s 


qual to Unity, or 1 Integer. 
XII. A mixt Number conſiſts of entire Units 


A wit. (or Integers) or at leaſt of Unity (or 1 Integer) 
and a Fraction annexed : Thus 572, 1+, and ſuch 
like, are called mixt Numbers: So that if a piece of .Tim- 

ber be Five Feer and Eleven Inches in length, you are to 
Z write that length thus, 52; in like manner, one Mile and 
three quarters or fourths of a Mile are to be expreſs d thus i. 


Number. 
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CRATE xn; 
Reduction of Vulgar Fraflions. 
H E ſame parts of Numeration, as have been work d 
in Nhole Numbers in the preceding Chapters, are like- 


iſe to be performed in Fra&ions : Bur firſt of all Reduction of 
48;ons in divers kinds muſt be known, which being the 


1 


blerved by the Learner. 1 7 1 RS 

Il. A Number is ſaid to be a common Meaſure or Diviſot 
two or more Numbers given, when it will meaſure or di- 
ide every one of the Numbers given, and Ieave no Remain- 


der, may be found out in this manner; viz, 2 8 


Divide the greater Number by the leſs, then 

livide the Diviſor by the Remainder (if there be any) and 
o continue dividing the laſt Diviſors by the Remainders, un- 
ill there be no Remainder, neglecting the Quotients ; ſo is 
tie laſt Diviſor the greateſt common Diviſor ro the Num- 


by the er; (o 4 is a common meaſure to the Numbers 12 and 20 
r if 12 be divided by 4, the Qtotient will be exactly 3, 
is ei- Vichour any Remainder or Surpluſage ; alſo if 20 be divided 
omina. y the ſame Diviſor 4, the Quotient will be preciſely 5 with- 
hs, is Mut any Remainder; in like manncr 5 is a common Diviſir to 
$ ; for Wieſe three Numbers 10, 25, and 90. Fe 
Impre- I. Two Numbers being given, their great- _ 

ofa common Divzſor, that is, the greateſt Num- 1 find the 
ot at er which will meaſure or divide each of the 1 — 
ny ue Numbers given without leaving any Remain. e e 


ities bers given. | 
Thus, If the greateſt common Diviſor to the Numbers 91 and 


{ fuch 7 be ſought, divide. the greater 
Tim- Number 117 by 91, the Remainder is 91) 17 (1 {588 


re o 26, by which dividing 91, the remain- 01 
and der is 13; by which dividing 26 the . 
$1:, emainder is o, fo is 13 the greareſt 26) 91 (3 
onmon Diviſor to the Numbers 117 78 
and 91, as is manifeſt in dividing each —& 
of them by 13; for 13 is found ingt 13) 25 (2 


A preciſely 7 times, and in 117 preciſely 
. 7 fimes, In like manner, 29 will . 7 _—_— 
"oh found a common Diviſor to 1'6 and - | 0 


145; and 31 4 common Diviſor to 561 and 612. 


- ' | | 1 N | A 
2 N W de = a 2 
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incipal Skill in the Doctrine of Fraftions, ought to be diligently 


ha — 
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en into the leaſt 


75 the Fraction, Z. In like manner TFT will be reduced 0 


I. A fingle Fraction may be reduc 
To reduce a Frefti-- frre, the leaſt, Terms, by dividing the 
eraror and Denominator by thier greg 
Terms, Viz. 1. e common Meaſure or Diviſor; Bet | 
general Rule.” Quotients will be the Numerator and nem 
„ Hnominator of a Fraction equal to the 0 

mer, and in the leaft Terms. 4 
So if the Fraction +4; be given to be reduced into the h 
Terms, ſearch"onr the greateſt common Diviſor ro 91 and! 
by the laft Rule, which will be found 13, and then diyidi 
91 by 13, the Quotient wilt be 7 for a new Numerator; al 
ng 117 by 13, the Quotient will be 9 for a new Denon 
nator: So the Fraction ; 1275 is reduced into the leaſt Terms, vj 


9 rd * But here you, are to obſerve, That if f 
- dent common Diviſor to the Numerator and Denomina 
be i, ſuch Fraction is in its leaſt terms already: So tbe F 
ction cannot be reduced into lower Terms, becauſe 
teateſt common Diviſor will be found 1, (by the third Pub t 
this Chapter z) the like may happen of infinite others: Ani 
though the laſt be a general Rule 4 the Reduction of Fradtion 
. intq their leaſ# Terms, yer there are other Practical Rules, wid ene 
in ſome Caſes will be more ready (eſpecially to Beginners) vi 
Fr V. When the Numerator and Denomir 
3 25 wh . tor are even Numbers, they may be me 
Ries. ſured or divided by 2. Therefere in ſud 
Caſe you may (as is raughr in the Rules 
the 6th ede take 05 half of the Numerator for a_nev 
Numerator, alſo the half of the Denominator for a new Den 
minator. So if 35 be given, draw at lng ur 
16 8 4[2'r the“Line whichſcparktes the Numerator fro 
—64132]1618]4 the Denominator, and croſs the ſame wit 
a down: right ftroke near rhe Fraction, 
you may ſee in the Margin ; then take the half of 16, which! 
8, for a new Numerator, and the half of 64, which is 32, fot 
a new Denominator: Again, the half of 8 is 4, for a nen 
Numerator, allo the half of 32 is 16, for a new Denominamo 
and proceeding 1 in the like manner, here will be found ; A 
valent to 35. 
VI. When the Numerator and Denominatar each of ther 
end with 5, or one of them ends. with 5, 
_225 45] 9 and the other with a Cipher, ; they 5 
475195119 both meaſured or divided by 4 
50100 2 will be reduced into 32 and #34; into r ö 
425877 by the Operation in in the Margin? is man 


} — 


111 an 


114 


I. WR 

| exactly divide the Numerator anctg 
zominaror (thongh it be not the greateſt 28 7| 11 
nmon Diviſor) you may divide the Nu- aT 
nalor and Denominator by ſuch Number 
before : Sd II may be fleſt reduced tb 12 by 4, and 1x 
j be reduced to by 7, as by the Operation is manifeſt; 


717, When the Numerator and Denominator, each of 

em end with a Cipher or Ciphers; cur os 

equal Ciphers in both, and the Fractian 44 

l be reduced to leſſer Terms: So 422 * 5109 

t i reduced to ?, and 22 to 37. | 

2ominad 1x. The Value of a fingle Fraction in - #2 

"the Fe known Parts of the Integer, may be 99.99 _ 

cauſe i und our in this manner, vix. multiply the Numerator of | the | 

1 Pub :ction propos d, by the Number of known Parts of the next 

rs : ceriour Denomination which are equal ro Ree. 

Fraction Integer, and divide that Product by che Ty find the Palue 

„ whicWWcoominaror, ſo is the Quotient the value of # ſingle praiion; 

rs) vi the Fraction in that inferiour Denomi- in he knows Parts 

nomine tion; and if there happen to be any be Integer, 

be mea raction in the Quotient, you may find the * 

in ſud Value of it in the next inferiour Denomination, by the ſame 

Rules Rule, and ſo proceed till you come to the leaft known Parts. 

2 ne So the Value of 23 of a Pound Sterling 

Denof ill be found 11 5s. 3 d. vix. multiply the 9 

t lengua Nomerator 9 by 20 (the Number of Shil??: 10 

or fru inge which are equal ro i pound Sterling) rn 
he Product is 180, which being divided by i8) 180 (174 | 

le Denomiharor 16, the Quotient is 11 74 PIT 

Slings. In like manner, the Value of 12 

7; of a Shilling will be found 3 Pence; 20 

for multiplying the Numerator 4 by iz 5 

(the Number of Pence in a Shilling) the dad 7 

ProduCt is 48, which being divided by the 4 

Denominaror 16, rhe Quottetit is 3 Pence: 12 

Allo the Value of 52 of a pound Sterling a 


Om * 5 N ; ; — - | . ” a 10 „ 17 4 a4 
Whenſoever you can eſpy any other Number, which... 


vill be found 10,5.9 . And iz of 16) 48 (1 

pound Troy will be found Equivalent to 3 'T Sd 

Ounces 17 Penny-weight and 12 Grains. — 
X. A mixt Number may be teduced ro _ 8 


an improper Fraction — the 


Tv reduce 4 mint mixt Number, in this Manner, viz, Muti; 
Wember' te am im. ply the Integer or Integers in the mixt Num 
proper Frafion. ber by the Denominator of the Fradtin 
...©_ annexed to the Integer or Integers, and ung 
the Product add the Numerator of the ſaid Fraction; ſo is the 
Sum the Numerator of an improper Fraction, whoſe Deng, 
minator is the ſame with that of the ſaid Fraction annexed, 


So 4is will be reduced to the improper Fraction +2; for 
being multiplyed by 12, the Product is 48, to which add 
the Numerator 11, the Sum is 59 for a new Numerætor, whic| 
being placed over the Denominator 12, gives the improper 
Fraction-£2.; which is Equivalent to 41 (as will 3 the 
13th Rule of this Chapter.) In like manner 74 will be reduced 
ro 1 F. : 1117 | 7 Wh £4 | 
XI. A whole Number is reduced to an 
improper Fraction, by placing the whole 
Number given as a Numerator, and 1 282 
Denominator, © _- ; 


To reduce a whole 
Number to an im. 
proper Frafion. 


So 14 Integers will be reduced to the improper Fradim 


and one Integer to the improper Fraction +. 0 


* 


XII. A whole Number is reduced to an improper Fradtion, 
which ſhall have any Denominator aſſigned, in multiplying 
the whole Number given by the Denominator aſſigned, and 
placing the Produtt as a Numerator over the ſaid Denomi- 
nator. Cop. 1 
As if 13 be given to be reduced to an improper. Fraflion, 
whoſe Denominator ſhall be 4, multiply 13 by 4, the Produd 
is 52, Which being placed over 4, gives the improper Fraftion '; 
equivalent to 13 (as will appear by the next Rule) In like 
manner 13 may be reduced to '5, -— 5 WE 


\ 


VIII. An improper Fraction may be r- 
To reduce an im. duced to its Equivalent whole Number of 
proper Fractien to mixt Number in this manner, viz, Divide 
its Equivalent whole the Numerator by the Denominator, and 
or mixt Number. the Quotient will give the whole Numbet 
odr mixt Number ſought : So the improper 
Fraction 52 will be reduced to this mixt Number 472; for if 


3c be divided by 12, the Quotient is 414. Alſo this impropet 


Fraction 5 will be reduced to the whole Number 13. 
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x1V. Fractions having unequal Denomi-. © |. __ 
nators, may be reduced ro Fractions of u eqduce Fring 
che ſame Value, which ſhall have equal ug cm, Demed 
Denominators, by this Rule and the next navor, viz. 1. Whor 
following, viz. When two Fractions having n Fadi, arc 
unequal Denominators, are propos d to be Fropennded, 
reduced intotwo other Fractions of the ſammeaeam 
Value, which ſhall have a common Denominator; multiply 
the Numeraror of the firſt Fraction (that is either of them) by 
the Denominator of the fecond, and the Product ſhall be a new 
Numerator (corre ſpondent to the Numerator of that 'firft 
Fraction 3) alſo. multiplying the Numerator of the ſecond 
fraction by the Denominator of rhe firſt, the Product is a 
Numerater (correſpondent to the Numeraror of the fc 
Fraction ;) laſtly, multiply che Denominators one by the other, 
8 and he Product is a common · Denominator to both the new 
wie Naumerators-.. EE RET re DEE 
Ro Thus, It the Fractions + and + be propoſed, multiply 2 by 5, 


* 
- . 


* 454 i the Product 10 is a new Numerator corre- 
ſpondent unto 2: Alſo multiply 4 by 3, tbe , \  , 
„„ £roduct 1a is a new Numerator correſipan- XX 4 
1" i Wl dent to 4: Laſtly, multiply 3 by 5, and = — 
the Product 145 will be a common Denomi- 3 & 


9: % to the new Numerators: So the 10 12 
* Fractions Ig and 4+ are found out, which , —- 


* have equal enominators, and each of theſe 1s 13 

» n new Fractions is equal to its correſpondent + TE: 
— Fraction. firſt given; viz, 37 is equal to + and 47 is equal to 2, as 
gn s manifeſt by the ath Rule of this Chapter. l 
Ala XV. When three or more Fractions having unequal De- 
r nom inators, are to be reduced to ofher | 


ms Fractions - of the ſame Value with thoſe 2. When three or 

| glyen, but ſuch as ſhall have one common more Fraftions are 
PDenominator; multiply continually (accord- to be reduced to e- 
ing to the Thirteenth Rule of the Fifth #hers that ſhall have 
Chapter) the Numerator of the firſt Fraction * Common Denon» 
into all the Denominators, except its own, 24707. 71 
i. e. the Denominator af that firſt Fraction; 


Are and reſerve the laſt . Product for a new Numerator, inſtead f 
oper that firſt Numerator: In like manner, multiply continually the 
or i Numerator of the ſecond Fraction into all the Denominatars. 
opel except the Denominator of the ſecond Fraction; and reſerye 


the laſt Product for a new Numerator, inſtead of the ſecond 
Numerator; proceed in like 3 to find out new Numera- 
| | 2 | tors 
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tors for the reſt o the given Fractions: Laſtly, multiply continy. 
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ally all the Dendminators one into another, and the laſt Pro, 
ducr will be a common Denominator ro all the new Numers 
tors, 
As for Example, If theſe” hies Fractions, 4 4, * lovin 
unequal (or different) Denominarors, be given ro be reduced 
to three other Fractions of the fame Value, which ſha hare 
equal Denominators, (or one common Denominaror.) 'Firſ, 
1 multiply continually the firſt Numeratot; 
F into rhe ſeeond and third Denominators 
IT 775 37559 and ; ſaying 3 rimes 5 makes 15, which 
- multiplied by 7 produces 105, for a ney 
e inſtead of the firſt Numerator 3: Secondly, I mul. 
tiply continually the fecond Numerator 2 into the firſt and third 
Denominators 8 and 7; ſaying, twice 8 is 16, which multi 
plied by? produces 112, for a new Numerator inſtead of the 
ſecond Numerator 2: Thirdly, I multiply continually the third 
Numerator 5 into the firſt and ſecond Denomi nators 8 and 5; 
ſaying, 8 times 5 makes 40, which multiplied by 5 produce 
200, for a new Numerator inftead of the third Numetator 5: 
Fourthly and laſtly, I mulriply-continually all the Denominator 
3, 5 and 7 one into another; ſaying, 8 rimes 5 makes 40. 
which multiplied by. 5 produces 200, for a new Numerator 
inſtead of the third Numerator 5 : Fourthly and laſtly, I mul. 
riply continually all the Denominators 8, 5..and 7 one into ano- 
ther; ſaying, $ times 5 makes 40, which multiplied by 7 pro. 
duces 280 fora Denominator ta each of the three new. Numer 
tors 105, 112 and 200 before found our : And ſo theſe three 
Fractions 228, 222, and 232, are diſcovered, which have one 
common Denominator 280 ; and every one of rhem is equal 1 in 
Value to its Cerreſpondenr Fraction firſt given, vi. 478 it 
equal to : Alſo 43+ is equal te + ; and 222 is equal to 5; 1 
may eafi 1 be proved by the Fourth Rule of this . | 
After the ſame manner, theſe four Fractions +, 4, 4 and + are 
reducible to theſe, 25, Js, A and +3, which have 23% 
for 'a common Denominator ; and are equalin Value reſpectire 
ly to the four Fractions given to be reduced. 
Note, Although by the fore-going fourteenth and fifrcenth 
Rules, ary Multitude of Fractions may be reduced to a com: 
mon Denominator; yet becauſe Fractions in their leaſt Terms 
are fitteſt for-Uſe, 1 ſhall ſhew how leſſer Denominators thin 


thoſe that are diſcovered by the ſaid Rules, may frequent) Bec 
be ſcupd _ "xs by 
| | | theſe 
L I Vie 


When the unequal Denominators of two Fractions have 4 
nmon Diviſor greater than 1, divide the Denominators ſe- 
umers, zh by their greateſt common Diviſor (found out by the 


wiſe in this manner, viz. the Numerator of the. fir 

action by the latter Quotient, and the Numerator of the latter 
action by the firſt Quotient, and reſerve the Products for 
« Numerators : Laſtly, multiply the Denominator of the 
f Fraction by the latter Quotient, (or the Denominator of the 


nmon Denominator to the ſaid new Numerators.: As far 
zample, If ++ and ++ be propos d ro be reduced to a com- 
on Denominator, I divide each of the Denominarors, 12 and 
„ by their greateſt common Diviſor 6, and the Quotients are 
and 3; then I multiply 5 the Numerator W eee 


the firſt Fraction by 3 the latter Quotient, 5 
third WW 7 the Numerator of the latter Fraction by — 
nd 5; e firſt Quotient, and the Products 15 and 6) 124 K 18 
duces WM | reſerve for new Numerators inſtead of  ——_ 
or 5: a7: Laftly, I multiply 12 the Denemina- 2 3 
nators r of the firſt Fraction by 3, the latter Quoti -.; 
40, ., (or 18 the Denominator of the latter 18 14 
racor N raction by 2 the firſt Quotient,) and the Pro — 2 
mul. Nuct 36 is a Denominator to each of the new 36 36 
ano- Numerators 15 and 14: So r and ++ are found | 
pra. at, which have the leaſt common Denominator to which 
ners · Ne given Fractions +5 and +7 can be reduced: Alſo & is equal 
three Wo +5. and 34 to 74. | | „ | 
one BF I. Whenſoever the Denominator of a Fraction can be divi- 
al in Ned by the Denominator of a ſecond ' Fraction, without any 


demainder; then if by the Quotient you multiply ſeverally 
he Numerator and Denominator of ſuch ſecond Fraction, a third 
vil ariſe, having the ſame Value with the ſecond, and the ſame 
Venominator with the firſt Fraction: By this Rule Three or 
ore Fractions may often be reduced to a leſſer common De- 
dominator, 1 that which is diſcovered by the fore go- 
Ing Rule XV. As for Example: Let theſe fix following Fractions 


enth de given to be reduced to a common Denominator, viz, 
om i 1 g 5 . ; > 

: | 2 

rms 2 5 125 By T, 7 

han | 


Becauſe 36 the Denominator of the firſt Fraction, being 
divided by the five other Denominators ſeverally, will gre 
neſe Quotients 2, 3, 4 6 and 12, without any N 

| . ö a». 7 SY 7 47 mul: 


up. XVII. Yulgar Fraflion. — wot 


-going third Rule of this Chapter ;) and then pring = | 


er Fraction by the firſt Quotient), ſo ſhall the Product be a 
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1 multiply the Numerator and Denominator ef every of i 
five latter Fractions, by its correſpondent Quotient; viz, 11 
18 by 2 rhe firſt Quotient: Alſo 7 and 12 by 3 the fe 
Quotient, and in like manner the reſt; ſo inſtead of thoſe 
latter Fractions, five others (hereunder placed after the firf 
thoſe fix) are produced, viz. Dart £73 woke 


Ty "28; 27x 6 8+ " Sb 
F627 7 779 2, 37?) J · 


All which Fractions laſt expreſs'd have a common Denon 
og 36, 28 are equal in Value reſpectively to thoſe given 
reduced, 5 l 
XVI. A compound Fraction (orherwi 
| Tv reduce 4 called a Fraftion of a Frafion) may he te 
3 3 ced to a ſingle Fraction in this manner, vj 
ia. 3 Multiply all the Numerators comtinualh, a 
 ripliedtion in cb take the Product for a new Numerator; al 
laſt Rule of the multiply all rhe Denominators contsnualh, u 
5th Ghapter, the Product will be a new Denominater 


quival 
nom 
eaſon 


the F 


Thus, If the compound Fraction ; of 3 be given to be redum 

to a fingle Fraction; multiply the Numerators 2 and 3, 6 

by the other, ſo is the Product 6 a new Numerater. Alſo mu 

riplying the Denominators 3 and 4 one by the othe 

of + the Product 12 is a new Denominator; ſo r or! 

- or 2 the ſingle Fraction ſenghr, being Equivalent to; 

3, the compound Fractien given to be reduced. | 

like manner, this compound Fraction + of + of 4 will be reduc 

to S, or 5 ; for the Numeraters 2, 3, 4, being multipli 

continually, produce the new Numerator 24 ; and the Denom 

nators 3, 4, 5 multiplied continually, produce the new Dent 

minaror 60: Laftly, the new Fraction 34 (by the fourth Ri 

of this Chaprer) will be reduced to +, which is equal to? 

2 of : Bur to make the Meaning hereof more evident, lf 
poſe the Integer to be one Pound of Engliſn Money; then 
A of x. (viz. of 205.) i165. if" 


+ of thoſe + viz. of 16 5.) is wy Ys 
+ of thoſe 4 (viz. of 12s.) it ——— 8-5. or 3 J. 
whereby tis manifeſt that + of 5 of J. is equal ro +l. 

By this Rule a Fraction or mizr- Number of a leſſer Nam 
may be reduced to a Fraction of a greater Name. As if 3 + Pen 
be propos d to be reduced to an improper Fraction of a Pound 
Sterling, the Operation will be in this manner, iz. 3 2 0r : © 
a Penny is 3 of rd of & of a Pound Sterling, which Compo: 


Fraetl 


—— 
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of dion will (by the aforeſaid Rule be reduced, to 277 J. In 
e manner, 43 73 Minutes of an Hour are equal ro 27 of an 
oſs our; — 9 (that is 42 +2) of are equal to 535 (or in its 
; | Term 77. : E 7 | 
Here you may alſo obſerve, Thar when a compdund Fraction 
ane of the given Terms in any Queſtion, it is firſt of all to be 
Jaced to a fingle Fraction by the aforeſaid ſixteenth Rule, 
WII. Two or more Fractions being given, | 
e may be whole Numbers found, which To ud whele 
zen ell bave the ſame Reaſon or Proportien as Numbers, which 
| - Fractions ſo given, v:7. Whenthe Fractions Jholl haus the 
ren have unequal Denominators, reduce them Jaw, fone , 9 | 
equivalent Fractions, which have a com- "= 1 
er, ien Denominator (by the 144th or 15th Rule See | 
ly, ibis Chapter ; then rejecting the common 15 
eaominator, the Numerators will have the ſame Reaſon or 
oportion as the Fractions firſt propos d. | 
tor. Fo + and I being given,” will firſt of all be reduced to their 
quivalent Fractions 3+ and 35 then rejecting the common 
enommator 40, the Numerators 24 and 25 have the ſame 
| ealon with + and , viz. As I is to 5, ſo is 24 to 25 : Alſo 
ſo mul the Fractions x, 4 and 4 were produced, there will be found 8, 
band 32, which are in the ſame Proportion one to the other 
thoſe Fractions : Jn like manner, if mixt Numbers be 
to; ren, there may be whole Numbers found which ſhall have 
e ame Reaſon or Proportibn, as, the mixt Numbers; ſo 5 + and 
being given, will be firſt reduced to the improper Fracti- 
lcipliees ; and *4 (by the Tenth Rule of this Chapter): Alſo the 
enomihlſÞud T and F will be reduced ro 4 and 22; then rejecting 
| e common Denominator 24, the Numerators 136 and 87 will 
Ru ve the ſame Reaſon as 5 and 3 5, viz; As 136 is to 89, ſo 
to to 3 1. Allo 16 fr and 18 being given, there will be found 
t, u and 36, which being divided by their common Diviſor 3 
found out by the third Rule of this Chapter) will give 11 and 
2, which have the ſame Reaſon as 16 and 18. | 
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nn 
Addition of V. ulgar Fractions and mixt Numbers 


HEN the Numbers given to be added are finge 
Fractions, and have equal Densminarors, add all the 
1 Numerators together ; fo is the Sum the Ny. 
To add Single merator of a Fraction, whoſe Denominanx 
Fraitions, VIZ. is the ſame with the common Denominat; 
Ray of p oP which new Fraction is the Sum of the 
miner, PFractions firſt given to be added, ti 
8 So + and 5 being propos'd to be added, ther 
Sum will be found 5, viz. the Sum of the Numerarors, 3 and: 
is 5, Which being placed over the common Denominarr 
9, gives : In like Manner the Sum of theſe Fraction 
2. F, +, and 4, will be found g, which (by the 13th Ru of WF 
the 19th Chapter) will be found Equivalent to 2 x ; ſo thut: 
1 is the Sum of the Fractions given to be added. 
II. When the Fractions propos d to be added have unequal De. 
| nominators, they are firſt ro be reduced u 
2. hen they Fractions of the ſame Value, which ſhall have 
have wnequal De. à common Denominator (by the Fourteenth 
nominators. or Fifteenth Rule of the Seventeenth Chapter; 
| and then they may be added by the firſt Rule 
of this Chapte. 5 4 
So if + and + were given to be added, their Sum will be found e 
1773 for (by the Fourteenth Rule of the Seventeenth Chapter) 


i 


+ and + will be reduced to their equivalent a 

a | Fractions 2 and x?, which having equal De Þ the 
— — nominators may be added according t6 tbe f. 
8 firſt Rule of this Chapter, and ſs the dam f , 
IN will be found 1 ++: In like manner, the Sum l h 
. of theſe Fractions £ + and 3 will be found 1+ | c e 
10 Alſo the Sum of theſe fix Fractions 33, 74 10 4 ec 
25 5, 3. after they are reduced to a comma WF * 


9 . 
I, thatis 11 Denominator (according to the latter Example 
| | in the Note at the End of the Fifteeuth Rule 
of the Seventeenth Chapter) will be found 77, chat is, 37 
{IL When any of the Fractions given to be added is a com- 
pound Fraction, ſuch compound Fraction 5 
the Addition of firſt of all to be reduced to a ſingle Fractio0 
tomund Fad. (by the Sixteenth Rule of the Seventeen WF 
ins. Chapter) and then you may proceed as _ $23, 
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50 4 and + of 4 being given to be added, their Sum will 
found 34+ ; for the compound Fraction + of -4 will (by the 
th Rule of the 17th Chapter) be reduced ro + (or in its 
| terms) z, which added to the ſingle Fraction + (accord- 
to the ſecond Rule of this Chapter) gives 55. Here you 


> bengee obſerve, That the Fractions given to be added in all the 
all tener Caſes, are ſuppoſed to be Fractions of | 

he N. rrgers, which have one and the ſame particu- ©) Peuemina- 
ninator 8 vix. If one of the Fractions, Joes en, sf 
Unato, ven ro be added, be a Fraction of a Pound ans” Hi 
if | the ling, all the reſt ought to be Fractions of a 75 3 


Thing. 
und ſterling, and the like is to be underſtood *. 


Ar other Denominations. 5 

and: ; ,4 2 22: 508 
inazor . When Fractions of Integers, of different Denominati- 
ctiom W's are given to be added, they are firſt of all 


be reduced ro Fractions of Integers, that ©? add Hacki. 
ons of Integers 


kve one and the ſame particular Denomination ets a 
y the Sixteenth Rule of the Seventeenth Cha- 4 fee 1 
er;) and then they may be added by the firſt „ My 


r ſecond Rule of this Chapter. 3 


have So if 3 of a Pound ſterling + of a Shilling, and + of a Penny 
eenth ere given to be added, reduce the two latter into Fractions 
er) f 2 Pound ferling (by the Sixteenth Rule of the Seventeenth 


hapter) viz, + of a Shilling is 4 of 27 of a Pound ſterlin 
hich compound Fraction being reduced to a ſingle Fraction 


dives 1% J. Likewiſe + of a Penny is + of rf of :+ of a 
peer) ound ſterling, which compound Fraction being reduced, gives 
lent rr J. Laſtly, 3 J. +5 l. and 557 /. being added according 

0 the ſecond Rule of this Chapter, their Sum will be found 


oc pe 
, or in its leaſt terms 4342 1, | 


V. When mixt Numbers are given to be added, find firſt of 
all the Sum of the Fractions (by the firſt and 
de ſecond Rule of this Chapter ;) then add the 
Integer or Intgers (if there be any found) in 
the Sum of the Fractions, to the whole Numbers, and collect 
the Sum of them, as you were taught by the Rules of the 
Third Chaprer, | | 1 
Se if 37, 47 and 16 f were given to be added, their Sum 
n is WW vill be found 24 24. viz, the Sum of the Fractions 3, and 
100 ir: will be found (by the Second Rule of this Chapter) ro 
oth be 123, and the Sum of the whole Numbers, 3, 4, and 16, 
oe. 23, to which adding x (the Integer found in the Sum of the 
2 P Fractions 


To add mixt 
Numbers. 


#96, 8 Suptraflion of Vocab * 


Fractions) the Sum is 243; ſo that 244 is the Sym of U ** * 


6 , 


mixt Numbers given to be added. baud 


*. 


1 i * * + 0 F 4 4 pe 1 12 T9) : 
if * 4 . . P 12 14. 5 3 : : s ** 2141 
1 I 2 — 1 5 4 2 5 
FIEETL | 7 Dre OC © V7 AE OLE BY af. OE ber n 
„ boot 7 # z - 4 N ; 3% -- 1 b. 6 4 : A 4 {> 2 ” * |) 4 I. # * 4 >. { 1 * mY £ : f 24 
h a 5 ; 5 ts I : 
* * - ” 4 * ; 4 5 þ 4 11 ? 4 4 a 
4 . - - 5 7 8 1 6 q 4 pl $ 4 4 L--4& f 4 e # L * 3 
3 * * = - i * 3 <2 4 . : £ — * * 6 
- * + - oy net . * * 0 — 9 & £ J : 
* 


— 
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WY 
T. WI EN the Numbers given are both ſingle Fractions 
and have equal Denominators; ſubtract the leſ 
Te Subtractlom of fn. Numerator from the greater, and pla 
gle praffions, viz, the Remainder over the common Denc 
1. Ihen they have @ minator, ſo is ſuch new Fraction the 
Common Denominator, Difference between the Fractions given, 
EY Ius the Difference between the Fract 
ons r2 and 7+ is r, Which is found by ſubtracting the leſk 
Numerator 7 from the greater Numerator 9, and placing the 
Remainder 2 over the common Denominator 11: A ever 
the Difference between the Fractions £4 and ;Z is 5* ; W abr 


45 — 


Suabtraction of Vulgar Fractions aud mixt 


* 


is, the Fraction 42 exceeds 41 by -f, 1 | 
JI. When the Numbers given are both ſingle Fractions, and 
Ji : have not a common Denominator, reduce them 
2. When thex to Fractions of the ſame Value which have 
have un:qual common Denominator (by the | Fourteenth « 
Denominators. Fifteenth Rule of the Seventeenth Chapter) and 
| then find their Difference by the laſt Rule. 
So the Difference between the Fractions ? and 2 will be 
found x3, vis, reducing the Fractions given to their equiv 
tent Fractions #5 and #2, which have a common Denomins- 
tor, the Difference ſought will be found 3, by the Firft Rule 
of this Chapter. Likewiſe +7 being ſubtracted from 2+ there | 
remains rip. = 33 FFF 
Il. When one of the Numbers given is a whole Number / 
| or a mixt Number, alſo when both of them ed f. 
Th: ſubtra#i- are mixt Numbers; reduce ſuch whole, or om 
on ef mit mixt Numbers to an improper Fraction or hic! 
Numbers, vz. Fractions, by the. Tenth or Eleventh Rule ol ae 
F Y # genera the Sevemeenth Chapter, and then the Ope-. Diff 
_ ration will be according to the Firſt or Second 80 


Rule of this Chapter. | : CONT TT 
| 80 


—— ———— 
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5 5 being given to be ſubtracted from 12, the 'Remain- 
er will be found 4+ ix. Furſt 5 will be reduced to che 
proper Fraction 2, ale 12: will be reduted to f, then 
tele two improper Fractions , and Ar, will be reduced to 
beit equivalent Fractions a and (Which have a common 
enominator.) Laſtly, tbe Difference between f and f is 
: or 4 J. In like manner, 9 } being given do be ſubrraered 


5 om 12 + the Remainder:will be found 21 ; as by the ſub- 
r en: Operarion is manifet, 
3 1 > 4707 5 IE f 151 „. 1 
12 | | 7+ . 0 43/08 '« 1 : 
; e Er BO IT A. 9 OG OO > 
actions — — — — — 
12 | ö „ WT 
leſ ITN „ an ? 3 ris Eng — e % ang 5 * 
I plac ER. b dd La 
Denc 69 4 AID: * 3 
ON dhe 33 j ; 95 ty — — 
a — eee emma ns —  —— — —— 
Regen Tu IO" | 2 
bn cet is 4 7 „ Kc u oh 
lee Tho' the Three laſt Rules are ſufficient for all caſes in 
* hubtraction of Fractiont, mixt Numbers, or whole and mixt; 
| 


ot whole and mixt, eſpecially - 


*c 


IV, When a whole Numbe 


1 mixt Number, ſubtract dhe ſaid whole „ 
er from che Integer ot Ahtegers of the mixt 2 Byparricus 
r) and Number (as is taught by the Rules of the r Raves, viz. 


1 bn Fourth Chapter) and to the Remainder annex Pg mow 
ul vie Fractional patc of the mix: Number given; Ne from 6 
ſo is the mixt Number thus found, the Remain- | '** 5 8 
der or Dieren K ˙ʃ1uů Es RT 
ne 4s if 7 be given to be ſubtefcred from 24 l. 247 

the Remainder will be 1 7 , as appears from 7 
% ͤö;˙lm wn 5 

V. When a Fraction is given to be ſubtract- | 
Id from an Integer, ſubtract the Numerator +. 4 #:4%- 
from the Denominator, and' place that en from att 
nich remains over the Denominator, which Integer. 

dem Fraction thus found, is the Remainder ot * 

erence four. ue | | 
| 804 being ſubtracted from an Iuteger, or t, the Remainder 
37: Allo 73 being ſubtracted from 1; the Remainder is g. 


P 2 V1, When 
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„ When a Fraction is given to be ſubtracted fron 


whole Number greater than 1, ſubtract tdjge 
faid - Fraction from one of the Integers (given 3.4 Vz. ſr 
by the laſt Rule) ſo the remaining Fraction from: , added 
being annexed to the Number of Integers leſ- Number Numb 
ſened by Unity or 1, gives the Remamder or ® than 1, zor U 
Difference ſought. © e OMe: | "£4 | 
Thus < being ſubtracted from 17, the Remainder is 16! LE: 
alſo z being ſubtracted from 39, the Remainder is 38 f. Wl a mix 
VIl. When a mixt Number is given to be ſubtracted fu the mi 
2 a whole Number, ſubtract firſt of all (by H chan t 
4. 4 mixt Fifth Rule of this Chapter) the fractional bu ber, f 
Number from of the mixt Number from an Integer borrow rract 
s whole Num- from the whole Number given, and ſet dom (by tt 
ber. _ the remaining Fraction ; then adding the Ine and { 
ger borrowed to the Integer or Integers of the Mixt Number gers © 
ſubtract the ſaid Sum from the whole Number given, (a (as in 
taught in Subtraction of whole Numbers ; ) ſo that whic thus | 
remains, together with the remaining Fraction before found, So 
is the Remainder or Difference ſoughr. . _ 
| ors e evi , thi 
a oe | So if 937 be ſubtracted from 50, the Remaindef the P 

| . *— is 40 f, as by the Operation is manifeſt. 


VIII. When a Fraction is given to be ſubtracted from a min XI 
Number, and the ſaid Fraction is leſs chan te Mixt 
5. A Haction fractional Part of the mixt Mixt Number be ft 
. * mize ſubtract the leſſer Fraction from the greater b Nun 
1 ad 1 4 the firſt or ſecond Rule of this Chapter; then great 
ee ee remaining Fraction being annexed. to the t · ¶ mixt 
next Rule. N | PLANS F 
5 reger or Integers of the mixt Number, gie ſem⸗ 
the Remainder or Difference ſought for. os. | 
So + being ſubtracted from 122, the Remainder WW ſo is 
125 is 125}, as by the Operation is manifeſt. mair 
„ . IX. When a Fraction is given ro be fubrraded Bi or I. 
— from a mixt Number, and the ſaid Fraction 5 from 
1275 greater than the fractional Part of the inixt Num- tract 
ber, ſubtract the ſaid greater Fraction from an Integer bo- with 
rowed from the mixt Number (by the Fifth Rule of this Ch renc 
pter) and add the remaining Fraction to the fractional Par 
of the mixt Number (by the firſt or ſecond Rule of the 
XVIIith Chapter;) ſo the Fraction found by that Addition, 
being annexed to the Integers of the mixt Number leſſened by 
an Iuteger, or 1, gives the Remainder or Difference Tough. | 


\ 
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Thus 5 being ſubtracted from 13+, the Remainder is 1252, 
oz. ſubrracring 4 from 1, the Remainder is 35, which _ 
added r6 b, gives 33, which being annexed to 12, (the 127 
Number of Integers in the Mixt Number leſſened by — 
| or Unity) gives 1257, the Remainder ſought, 1275 


X. When a mixt Number is given to be ſubtracted from 
2 mixt Number, and the fractional Parr of 
the mixt Number to be ſubtracred, is leſs 6. A Num. 
than the fractional Part of the mixt Num- ber from à in 
ber, from which you are to ſubtract; ſub- Number, by this and 
tract the ſaid leſſer Fraction fr e greater the next Rule. 
(by the firſt or ſecond Rule of this Chapter 
and ſer down the remaining Fraction : Alſo ſubtract the Inte- 
gers of the leſſer mixt Number from the Integers of the greater 
(as in Subtraction of whole Numbers) ſo is the mixt Number 
thus found, the Remainder or Difference ſought for. | 
So if 174 be given to be ſubtracted from 205, the 
Remainder will be found 333, vix. ſubtracting + from 
„ the Remainder is 42, alſo ſubtracting 17 from 20, 
the Remainder is z. | 


205 
174 


315 


XI. When a Mixt Number is given to be ſubtracted from a 
Mixt Number, and the fractional Part of the Mizt Number to 
be ſubtracted, is greater than the fractional Part of the mixt 
Number from which you are to ſubtract; ſubtract the ſaid 
greater Fraction from an Integer borrowed from the greater 
mixt Number (by the fifth Rule of this Chapter) and add the 
remaining Fraction to the fractional Part of the greater mixt 
Number (by the firſt or ſecond Rule of the Eighteenth Chaprer ;) 
ſo is the Sum to be reſerved as the fractional Part ef the Re- 
mainder ſought : Then add the Integer borrowed to the Integer 
Qed WY or Integers of the leſſer mixt Number, and ſubtraet the Sum 
n from the Integers of the greater Mixt Number (as in Sub- 
un-W traction of whole Numbers;) fo that which remains, together 
bot. with the Fraction before · reſerved, is the Remainder or Diffe- 
Jha WW fence ſought for. | | | 


Thus 


as Multiplication of Boe 


© Thus if 20 be given to be ſubtracted' from $54, rhe Rei. fan 
e mainder will be found 24*5, viz. Subtracting fron ll 
357 an Integer, or 1, the Remainder is 4, which added u 


82 gives 45 then adding the Integer borrowed to 2 . mixt 
Tax * ir will .be 21, which ſubtracted from 33, the Remain 5 m 
447 der is 14, fo the Remainder or Difference ſought, j ¶ Numt 


When you cannot clearly diſcern which is the greater of 
two Fractions, having unequal Denominators, reduce them 
w— io Fractions of the © ſame Value which 
Todiſcernthegreatey have a common Denominator (by the 
of rwo Frattion!., iqꝗth Rule of the 14th Chapter) and! then 

it will be apparent whichof the two Fract: : 
ons is the greater. As if it be deſired to know which of Wi for 2 
theſe two Fractions +5 and Nr is the greater; after they are 
reduced ro Z+ and 21, it is evident that the former exceeds the 


latter by 57. ihe multi 
2 72951 the ( 
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Multiplication of Vulgar Fractions, and Mixt 

T. WH the Numbers given ro be multiplied are both Gagle 
y Fractions, multiply the Numerators one by the. other, 

; | and take the Product for a new Numers- 
To multiply ſingle tor; alſo multiply the Denominators one 


Frafions. by the _ and Tho Product will be a yew 
| Denominator, which new Fraction is the 
Product ſought for, | 33 +" 95 £ 


So and < being given to be multiplied, the Product wil 
be found 37; for 7 multiplied by 5 produces 34 fot a neu 
Numerator, and 12 multiplied by $ gives 98 for a new Deno- 
minator; alſo + and 2 being multiplied gne by rhe orher, the 
Product will be found {5. Here you may obſerve thar in the 
Multiplication of proper Fractions, the Product is always leſs 
than either of rhe Terms given ; for in Multiplication 2 
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* 


;he lame Proportion has the other Term to the Produ et. 


proportion as Unity or 1 has to either of the Terms given, 


I. When one of the Numbers given is a whole Number or 
mixt Number; alſo when bath of them © 1 
xe mixt Numbers, reduce ſuch whole To multiply mize © 
Number, or mixt Number or Numbers to Number. 
an improper Fraction or Fractions, by the | 9 
[oth or 13th Rule of the 12th Chapter, and then the Operation 
vill be the fame as in the laſt RuſCC 0. 


Fo 82 being given to be multiplied by 5, the Product will be 
fund 43% f. vid. $2. being reduced do che improper, Fractian 
: Alſo 5 into r multiply 26 by 5, the Product 16,130 for a 
new Numerator: Alſe multiply ing 3 by 1, the Product is 3 
for a new Denominator, which new Fraction * = being reduced 


| (accordirig to the thirteenth Rule of the ſeventeench Chapter) 


* 


will be 43 the Product ſought. In like manner, 7a being 
multiplied by $ „the Product will be found 42. Here obſerve, 
That when either of the Terms given is a compound Fraction, 
it muſt ficſt of all be reduced to a ſingle Fraction, and then 
the Operation is as be forme. . 

Note, 1. Sometimes the Work of Multiplication in Fractions 
may be very uſefully contracted by this following Rule, viz. | 

When two Fractions propos'd to be 1 (whether they 
be proper or improper) are ſuch that the Numerator of the 
one, and the Denominator of the other may be ſeyerally. divi- 
ded by ſome common Diviſor without a Remainder; you may 
take the Quotients inſtead of the ſaid -Numerater and Deno- 
minator, and then multiply as before in the firſt Rule of this 
Chapter: As for Example, If £ be to be multiplied by ++, be- 
cauſe 6, the Numerator of the firſt, and 12, the Denominatot 
of the latter Fraction, being ſeverally divided by their com- 
Diviſor 6, give the Quotients 1 and 2, I ſer theſe (or imagine 
them to be ſer) in the Places of 6 and 12; by which Exchange 
there ariſe 5 and g, theſe multiplied one by the other (accord- 
Ing to the firſt Rule of this Chapter) produce , the required 
Product of J into I in the {ſmalleſt Terms. 


Again, To multiply 27 by 123 becauſe the Numerator of 
the firſt Fraction and the Denominator of the latter, being 
each divided by 16, give the Quotients 1 and 1, Ifert and 1 

| in 
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in the Places of 16 and 16; likewiſe becauſe 48 the Denomi: 

nator of -the firſt, and 3 the Numerator of the larrer Frat 

being eacb divided by their common Diviſor 3, give 16 

I rake 16 anc I inſtead of 48 and 3; ſo 575 thoſe Exc 

| _ ariſe 77 and r, which multiplied one by the Le 5 
duce 14, which is the Product i in the ny Terms mate 

by the Multiplication of {5 into or: by) 22. 


2. To take any Part or Parts of a Number See is 0. 

ching elſe but ro multiply the ſaid Number by the Fractiay, 

which declares what Part is to be taken: So if you defire u 

know what is + of 320, multiply **2 by 2, or 42 by J, and 

the Product will be 200. In like manner, 7 of 457 8 0 
Alſo ; of 120 is 30. | 


3. Sometimes the Work of Matipticaiion i in mixt | Natta 
may be compendiouſly performed after the manner of thel 
47 27 Examples, viz. If it be required to multiply 120 h 

, firft multiply the whole Numbers mutually, to wit, 120 
55 48, and place the particular Products orderly one under the 
other, as in Multiplication of whole * 


$207 bers; then multiply the ſaid whole 

483 | bers fiſt given by the Fractions „ 
— viz. Take + of 48, which is 12, alſo tale 
$60 2 of 120, which is 60, and place the ſaid 
480 12 and 60 orderly to be added to the former 
12 particular Products: Laſtly, add all toge- 

60 ther, and to the Sum annex the Product of 
— the two Fractions ; 3 to wit, in this Exam- 
5832 ple, the Product of the Multiplication of 


4 by 2, which is +, ſo the total Product 
required will be 58322, as you ſee by the Example 1 in the 
Margin. In like manner, if 18+ be multiplied by 40%, the I 
Product will be 2465; and if 29+ be multiplied by 5%, the Fro a m 


duct is FRY 5, as you ſee by the Examples E | ſuch 
bio 
182 3 of t 
407 e a 3 in tl 
— —ͤ! —᷑ — 5 „ : 8 
720 1450 5 | tien 

F ws: be 
6 | — — : 1 'T 
1475 | Pro 

7467 | $3 
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113 
my 4 When a Fraction is to be wultiplied, by x Number which 


* to be the ſame with the Denominator, take the Nu- 


Actiog — for the Product; ſo if this Fraction 4 be propoſed to 
And - multiplied by rhe DNenomigator 4, the Product will be 
hange „that is 3, 1 is the ſame with the Numerator 3. In 
, be manner, if F be multiplied by the DE the 
roduer is gy to 5 * Wan the _ ++ * 


Wo 5138031 

a b-4-: --S #4 4 
£ * . 

— WEIS 4 4 * * — 


— — "RT Iv + - of Tut * s ; * 24. 1A 


1 A Re! L 
cction 0 H 5 P. Wü 55 is he 
fare to 

, and v on of Pulgar Fractions and. Mike Number: - 


W Hen the Nomben given are boch Gogh Wei — 
tiply the Denominator of the Diviſor by the Nume- 


tor of rhe "Dividend and take the Product 

.thele r a new Numerator: Alſo multiply the The Divifin af 
65 by umerator of the Diviſor by the Denomi- fogte” Fact 
» 120 WWator of the Dividend, and the Product is a : 
lat ew Dope P which new Fraction. as the Quast 

um. ought «1 
Vum⸗ 91 if 5 be given to be al by " * Quotient will be 
ately, ound 25 ; viz. multiplying 5 by 4 the Product is 20 


or a — Nameraror ; alſo. ah Conner 5 3 by % 92 (3+. 


faid he Product is.27 for a new Denominator, ſo is 27 

rmer he Quotient ſought; in like manner, if ; be given to be di. | 
toge- rided by 3, the Quotient will be found 15, that is, 2, AS you 
cr of ee in the Example: Here you may obſerve that in 

ram. {WPivifion by proper Fractions, the Quotient is al- 5) f (4 

n of ways greater than either of the Fractions given; 5 


in Diviſion, as the Diviſor is in Proportion to 1 or Unity, ſo is 
the Dividend to the Quotient. 

Il. When one of the Numbers given is a whole Number or 
a mixt Number; alſo when both are mixt Numbers, reduce 
ſuch whole Number or mixt Number or Numbers to an im- 
proper Fraction or Fractions, by the Tenth or Eleventh Rule 
of the 7th Chaprer, and then the Operation will be the fame as 
in the laſt Rule. | | 
So if 42 be divided y 74, the Quo- 7+) 42 0 
tient will be found 53, for 7+ and 42 will 15) ＋ (24 
be reduced to theſe improper Fractions = * 7 W 
T and ½, then multiplying 42 by 2, the 15) 84 (5+ BY 
Froduce is 84 for a new Numerator, alfa K. | 


i 


hen 


| | 114 Diviſias of, &. 55 Beek 
multiplying 15 by 1, che Product is 14 for 4 new Dengg 

nator 3 ſo is 35, the Quotient ſought, which is 10 „ 
(as is exident bi the 1th Rule of the 17th Chapter). Ia li 
manner, if 6+ be divided by 33, the Quotient will be 444, Aj 
if 57 be divided by 123, the Quotient will be 37. 
I Note, Sametimes the Work af Diviſion in Fractions: may 
Very uſefully contracted by this following. Rule, vix. Whe 
Li either the two Numerators, or the two Denominators of the 
FPFractions propos d can be divided ſeverally by ſome comm 
Diviſor without a Remainder ; you may take the Quotieny 
inſtead of the ſaid '/Numerators or Deneminators, and then 
divide by the firſt Rple of this Chapter: As for Example, || 
be to be divided by , becauſe the Numerators 12 'and | 
| being each divided by their common Diviſor 4, will give the 
| _ Quorients 3 and 2 1 rake theſe inſtead of 2 and 8, by which 
j Exchange there ariſe: 3 and g, the former of which being 
| divided by the latter, (according to the firſt Rule of thi 
| Ohapter) gives +5, which is the Quotient in the leaft Tem 
| that arifes by dividing 42 by 2: © , 

Again, To divide *+ by ; becauſe the Numerators 25 and 

15 being ſeverally divided by their common Diviſor's; give the 
j Quotients 5 and 3; likewiſe becauſe the Denominaters g ud 
$ being each divided by 8, give the Quotients 1 and 1, I ſer 5 
and 3 in the Places of the Numerators 25 and 1g,” alſb 1 and 


4 I in the places of the Denominators 8 and 8, whence ariſe} 
| and + : Laſtly, dividing + by i, that is 5 by 3, there ariſe 
j +, that is, 13, which is the deſired Quotient of divided by 
| \ Queſtions to exerciſe the Rules ' of Pulgar 
| E Fractions before delivered. _.. 
| Queſt 1. HE Difference of two Numbers is 14, the leſſer 


| 1 Number is 23, what is the greater 2 Anſw, 4; 
(found by Addition. 22 N 4 1 47 51 ho 
Queſt. 2. What Number is that, which if added to 3 4 Bides 

the Sum 8 54 ? Anſw. 4 rr (found by Subtraction : 
Queſt. 3. There is in three Bags the Sum of 12 1:4 % vig. in 

the firſt Bag 505 /. in the ſecond 40 J. what is in the third 
Bag ? Auſiw. 305 l. (found by Addition and Subtract ion.) ar. 
Queſt. . Two Merchants A and B having certain Shares in fo 
a Ship, the Share of A is 22 of the Ship, that of Br, what b . 
the Difference between their parts? Anſw. The Shate of 4 ex. 4; 
cceds the Share of B by 27e (found by Subrraction.) Q. WW 7 


1188 


1 Fe pts: >: at AED 

8 1 $ of 6 2 ? 0 + * 4 « 3, 24 ft : AF > vs A. * Aeg 
5. What is T 0130: > Anſw, $17 by Multipls 
Queſt. J. W. TS: 0/1307 ? Amn. ne l 


tion. * or” * * 4 2 8 9515 15 2415 4 r 
dar which bemg mbltiplied by 
un 


. 6, What Number is 
produces 257 ? Anſw.-42;- (found by Biviſſon.) ' <4, 49 
Now follows the Doctrine of Decimpl! Fraftions..,, 7 N\ 
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Nun 


ed - much Improven 
Wichio the Compaſs of a few Years,. by the Wa ol Att) 
* e b 


nd now ſeems to be arrived at Perfection. 
— 3 "= F. 38) © . * 3759 7 2 
; to the practical Part of the #fathematicks, bi n Nl of 


* of 
- 


hereof is beſt known to ſuch as can apply 


lepend upon ſtanding or conſtant Proporti- tick. 


us; ſuch are Trigonometrical Canons, Tabler et 
or the eonputing of Com poumd Intereſt, &. in which Caſes 
Decimal Operations afford {5 elt Help; that, in my Opinion; 
may Ages have nor E more uſeful Inventiod. Bur 
it may be objected, that Decimal Arithmeticł for the moſt part 
pives an imperfect Solution to a Queſtion. This I grant, yer 
he Anſwer ſo given may be as uſeful as that which is exactly 
me; for in common Affairs, the Loſs of ⁊ v. part of a Grain 
r of an Inch, &c. to wit, any Quantity which cannot be: ſeen: 
s inconfiderable : But I would not be miſtaken; for in extol- 
ing Decimals, F do not cry domn Vulgar 

na! Fractions are commonly abuſed, by being /ernetimes, abuſed: 
applied to all manner of Queſtions abunrtrt 
Umey, Weight, &c. when indeed many Queſtions may be 
reſolved with more Facility by Vulgar Arithmetict, as may 
partly appear by this Example, viz. At 9.6.8 4 the 


Hundred-Weighr of Tobacco, what will 987, Hundred-Weight - 
cot? Anſw. 92 12 J. which by the common Rule of - Prafire by 
Aiquot Parts is found out in a quarter of the Time, that will 

| "0 5s 5 nkceſ⸗ 
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ind ro the Conſtruction of Tables, which Herma Arithines 


actions, fince Experience ſhews, That Deci., Decimal frais 
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neceſſatily be required to work it by Decimal, which at l 
will give an impetfect Anſwer I might inftance the like 1; 
convenience divers wa 8, were it not for Loſs of Time; 6 
that the right Uſe of Decimals depends upon the Dj Mica 
of the Artiſte. e „ 
II. When a fingle Fraction has for its Denominato, 
V conſiſting of 1 or Unity in the e 
The 23 F treme Place towards the Left Hand, 1. 
. a Fraction. bing but a Cipher or Ciphers tows 
err it is more partieu called 
Decimal :' Of this kind are theſe that follow, viz. 25, that is 
five Tenths ; Te, five bundreth parts ; likewiſe theſe are De 
cimal Fractions, +434, ret, 75922, &c. 
III. A Decimal N may be expreſs d without the Ds. 
ring a Point or Comma before, (to wit, on 
the Left-hand of) rhe Numerator 3 10 75 may be wi 
h 3+ thus, .25 or |, 


es not conſiſt of ſo 
rs; ſill up the void 

rat. d on the Left. hand: 
S0 r is ſer down thus, . 5; likewiſe rss thus , og; and 


TITS, thus 06. 


aces, the Denominator conſifs 
of x of Unity wich one Cipher; if of two places, the Denomi- 
nator conſiſts of i with two Ciphers annexed 5 If of three, the 
Unity, with three Ciphers a- 

is 100, the Denominator of 


. VT. Ciphers at the end of a Decimal do neither augment nar 
diminiſh the Value of it: So. 2, 


which have one and the ſame Value; for ra being abbre 
by the eighth Rule of the Seventeenth Chapter, will be made 


1, and ſo will res or 2 20, 


VII. Therefore Decimal Fractions are eafily reduced to 4 
common Denominator, (which is a troubleſome Work in 
Vulgar Fractions ; ) for if all the Numerators of as many De 
cimal FraQions as are given, be made to conſiſt of the ſame 
Number of Places, by annexing a Cipher or Ciphers at the 
End, (chat is on rhe Right. hand) of ſuch Numerators as are 
defective, they will all be reduced to a common Denominatot: 
So theſe Decimals, .2, g, ,027, (which ſignifie 727 e, — 


| . 


RT ND . ee 2 
T : 2 


Chap. XII. Decimal. Fractions. 
may be reduced to theſe, . 200, . 38, . 027, which have 1000 
ſor a common Denominator. TW 
Vill The Order of Places in any Decimal proceeds from 
the Lefr-hand to rhe Right, contrary to the Order of Places in 
Jategers, which is from the Right-hand ro the Left: So in this 
Decimal 247 the Figure 2 ſtands in the firſt Place, (being the 
ontermoft towards the Left-hand, and next to the Point) the 
Figure 4 ſtands in the ſecond Place, and 7 in the third. Alſo 
in this Deczmal ,0245 a Cipher ftands in the firſt Place, 2 in 
in the ſecond, 4 in the third, and 5 in the fourth. Ee; 
IX. Every Place in the Numerator of a Decimal Fraction has 
a peculiar Denominator, or proper Value, vx. the Denomina- 
tor of rhe firſt place is Io, of the ſecond 100 ; of the third 
1000, Cc. So that the firſt place of a- Decimal, fignifies tenth 
Parts of an Unire or Integer - the ſecond place, hundredth 
parts of an Integer; the third place, thouſandth parts of an 
lnteger, Sc. Hence it is manifeſt, that this Decimal. 3254 
(every place thereof being conſidered a· part by it ſelf) conſiſta 
| of .3, . 02, . o, . oo, (viz. 1d, rr, Tos, rr. :) Which 
being reduced to a common Denominator (by tke ſeventh 
Rule of this Chapter) will give theſe . 3000, .0200, .0050, 
0004, (vix. 15533, 75329, rere, 7535+) all which collective» 
ore- ly make ,3254 (or 5555), , 1 
ator X In whole Numbers, the firſt place above (chat is on the 
arr Left-hand of the place of Units) ſignifies Tens. of Units; 


— 


nüt but the firft Place beneath (that is, on the Right. hand 5 the 


oml- Place of Units) denotes tenth parts of 1 or Unity, and is 
„te called the firſt place of Decimal Parts, or place of P 35 
20. likewiſe the ſecond place above the place of Units ſignifies 
hundreds of Units ; bur the ſecond place beneath the place of 
Units, expreſſes hundredth parts of 1 or Unity, and i called 
the ſecond place of Decimali, or place of Seconds: So that as the 
Values of the places in Integers, aſcend ina decuple Propottion 
from the place of Units towards rHe Left-hand ; ſo the Values 
of the places pf Decimals deſcend in a ſubdecuple Proportion 
beneath rhe place. of Units towards the Right-hand 5/ vix. 
toi among the places of Integers, every following place towards 
u the Left-hand, is ten Times the Value of the next preceding 
Place: But among the Places of Decimal Parts, every follow- 
ame g ing place towards the Right-hand is one Tenth part of the 
wwe Value of the next preceding place: All which will be evident 
e by the following TABLE B. CRT . AK 
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1 1 2 46-1 54 r 1 2 "4 £29 WM. 1 
In the fore-going Table you may ob ſerve, That the Places 
| * ** ; 


of Inregers, or whole Nuftibers are Lend from the Places 
of Decimal Part: of 1 of Unity by a Point; f6 che Numbet 
on the Leſt-Hand of che Point expreſſes: 73285 Tnreyers or 
Units: But the Number on the Right-harid of the Point cy 
ſhews $237 parts of 1 (or an Integer) ſuppos d to be dividec 
into 10000 equal parts. In like manner, this Number .3 
fignifies 5 Integers amt and Eight tenth parts of an Integet, 
and this Number 285 82 denotes 285 Integers (or Unis) 
and +33 parts of an Integer. e e 
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5 FF 1 
N Concerning the Reduction of Vulgar Fractions to 
Doecimal Fractianss. 


: Fd 
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It the greateſt Integer of Money, as alſo of Might, Meaſure, 
gc. were ſubdivided decimally, to wit, a Porind of En- 
eim Money into Ten equal Pieces of Coin, and every one of 
hele into Ten other equal Pieces, &c. and Meigbis, Meaſures, &c. 
zfrer the ſame manner: The Doctrine of Afiibmetick would 
be taught, with much more Eaſe and Expedition than now it 


er be brought to paſs. I ſhall proceed in directing a Courſe 
w the Studious, for obtaining the frugal Uſe of ſuch Decimal 
Wr431005 as are in their Power. N 2.x _ 27 1 | MATES = 03 | on 
Il. Since in - Arithmetical Queſtions," ſome of "'the giv 

Numbers for the moſt part happen to be Fractions, a way 


Hallias; yer in ſome Caſes there is no need of this'Redu#ion + 
for Example, a- Fot in length is commonly ſubdivided into 
12 Inches, an Inch into 4 Quarters, and every Quarter into 2 
half Quarters; but a Foot may as eaſily, and a great deal 
more commodiouſfly' be divided, firſt into Ten equal parts. 
and then every of thoſe into ten other equal parts, and each of 
theſe into ten other equal parts; (or at leaſt ſuch Diviſion 


may be ſuppoſed or imagined when it cannot actually be 
0 made.) This Foet in length ſo divided, being applied to rhe 
Sides of Superficial Figures, or of Solids, will at firſt ſight give 
the Quantiries of Lines in Feet and Decimal parts of a Foot 
þ (as readily as a Foot 2 pen will ſhew you how many 
8 Feet, Inches, Quarters, and half Quarters are contamed in any 
* Line) from whence the ſuperficiat or ſolid Content” may be 
bund in Free by Aultiplicution only; and how 7 this 
+ cacels the va/ger way, I ſhall partly manifeſt in the Fifth Rule 
ehe Twenty fxth Chapter. The like Subdivifion I would 
; haye to be made of e. 
0 III. A ſingle Fraction, which is no De- "How te reduce 4 


eimal Fraction, may be reduced to a De- vulgar Fraction to 4 
— of the ſame Value, or infinitely near Decimal fraction. 
. (for all vulgar Fraeriens cannot be exactly e 4 | 

| Rd re u- 


a * 
, . 
% "A. 2 * . * N 1 
4 ' 4 x * 81 = 0 * * 7 5 « 
. 1 . ; . ; 0 A 
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3s; but it being improbable that ſuch a Reformation will 


muſt be ſhew'd how to reduce a Vulgar Fraction to à Decimal 


* 


WY ito * 7 be * 


o Reduftion of Vulgir Frafliis Bast 
reduced to Dcimals) by the Rule of Three Direct; for 


the Denominaror of any fingle Fraction whatſoever, is 1; te red 
the Numerator thereof, ſo is any other propoſed Denominandl ;..c: 
to its correſpondent Numerator: Exampie, Let it be require — 
to reduce ̃ to a Decimal, whoſe Denominator is aſſigut . 
to be 1000: ſay by the Rut of Three, If the Denominitor 8 EF 
has 5 for a Numerator, what will the Denominator 1e60 rr. ſelf 
quire for a Numerator? Multiply and divide as the Rule di 


Three Direct requires, ſo will the Fourth Proportional be found 
to be 625, which is the Numerator- ſought ; therefore 4% 
or .625, is a decimal Fractian equal in Value to F. Anothe 
Example, Let it be required to reduce 227 to a decimal Fru 
on, whoſe Denominator ſhall be 100000; ſay by the Rule 0 
Three, If 240 the Denominator give 7 for a Numerator; wha 
will the Denominator tooogo. require for a Numerator ? Aud, 
2916 and ſomewhat more; but that which the ſaid 2916 
wants of being a true Numerator is leſs than +575. part of an 
Integer; therefore the decimal Fraction £3355 or 02916 i 


almoſt equal to zr, which 25 connor be exacly reduced jo 

2 1 ratios. The like will happen in bs Reducin Bo 
of moſt vulgar Fraftions to Decimals ; in which Caſe, the De. in + 
nominator of the Decimal muſt be aſſigned to be ſo great, iht Sirtt 
what is wanting in the Numerator may be of an inconſiderable Bil fur 
Value. ow T Cs Ae WOE Ni} Fraf 


; | +28 2» . h 444 + CEIELNNS 
IV. Upon the aforeſaid ground, the known or accuſtomar 
Parts of Money, Weight,, Meaſure, Time, &c. may be reduced 
to Decimals : For if you  defire ro know what decimal Frattim 
of a Pound ſterling is equal in Value to one Shilling, conſi- 
der firſt that a Pound is the Integer, and that 20 —— are 


ual ro that Integer, therefore 1 Shilling is ++ of a that 
(ow, if we conceive one Pound to be divided into 160009) ordi 
parts, viz, If we aſſign 100006 for the Denominaton of 4 Wl feve 


decimal Fraction, the Numerator will be found by rhe laſt Rule 
to be gooo; ſo that 2 or. go or . 5 (for Ciphers at 
the end of a Decimal are of no nſe, as has been ſhewn in 
the Sixth Rule of the Twenry ſecond Chapter) is a decim« 
Fraction of a Pound, and is exactly equal to xs. or 25 pan of 
a pound fterling. „„ Cp Towers an 
In like manner, foraſmuch 2s 240 Pence are equal to 1 
Pound of Engliſh Money, 7 Pence are 248, parts of à Pound, 
which Fraction will be reduced io this Decimal 02916 
which is very near equal to 27 J. forit does not want rer part 


of a Pound. Moreover, ſince 960 Farthings are equal ta 1 
|. e | | LOS 2 


Engliſh, one- Farthing is r part of a Pound, which will 
te reduced to this Decimal! . oo 1g /. very near; but if you 
pleaſe to proceed near to the ruth, you will find this 
— oo 104166, Sc. to aaſwer a, Farthing-agd\ſo by 
ugmenting the Denominator, with Ciphers, you nay pro- 
ceed infinirely near, when you cannot attain ro the Truth 
ir ſelf, After the ſame Method, Jy che vulgar Sexege- 
ur Fractions uſed in dfirenony, be reduced to Decimal: : 
For face a Degree is uſually ſubdivided into Ny _ cal- 
kd minutes or primes; a prime or minute int 
led ſcendi; a ſecond into Sixty thirds ; àthir io 
&, and conſequently 4 Degree is equal ro 686 Mi or 
Primes) Or to 3600 ſeconds, or 216000 thirds, or 1296 2000 
furths, &c. It is evident that 7 Minutes (of N 
of a Degree, which by the third Rule of th 
| reduced to the Detima 12 Sd. Alſo 


nal. ooo 134, &c. | || N. 11 
And farther, 58: 33 

end, 14 thirds, and 12 m 
in this manner, viz. reduce ch 

Sixth Rule of the Seventh Chapt 
fourths, which are 8222377 

Faftion may be redyced to this A 
975899, Be, (by the E Third * of this Chaptc 
oo This to the Ingenious will be a ſufficient” Light for he 
fading of Decimals | ſuirable to the Shilings,, Pence and 


e 0 


= things, which are unſer a Pound Sterling : Al the Decimals 'of 
a the known Weight, Meaſure, Time, &c. as they are 
1 expreſs' d in the following Tables, in which yon may obſetve, 
o I at moſt of che Decimal: conſiſt of 7 or 8 Figures, yet in 
„ cendinary Practice, you'll have Occaſion to * only the firſt 


Five, and ſometimes fewer. i 
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01877 247 | 
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4|.0166666 | 71.37 
145833 0 $$ 
[.o135416 | 44.2 
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0114583 21. 
| .0104166 a 15 N. | 
| 009375 te Decimal: 
4 yy - - Grains, of anOunce. 
IT, | 00625 rod. e e 
Iren. & 1 Far. .oo5 2083 =Y -0458333 |. 
Penny [.0041666 | pa pgs 
3, Farth.|.cog125 h — | 
. Pan. 0020833 | 19/0391939 
— Farth. olle 17.0354 166 
| TABLET. Il. 160.0333333 
Of Troy-weight, the Inte- 15 | 03125 
ger being an Ounce, 140292865 
ü— — 131.0270833 
Penny- Decimal |. nd] oa 
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2} 0020833 | 7|-0625 | 
610335714 
[ TABLET I 50.446428 
| Of Avoirdupois great 410357142 
weight, the Integer be- | 3]-0267857 
| ing an hundred-ei t, 11 
| fo wit, 112 pounds. | 2 
3 f | Decimal: 
Quarter, of | Decimals ee 
1 hundred. |of 1 bund, | ö — — 
N | 151.0083703 
3 75 P 14 007812 
— 130072540 
n 12. 0066964 
| | Decimals 111.0061383 
| Pounds of I bund. 10. 05 5803 
— 9.005223 
27247714 30044642 
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| Anne 6. 0033482 
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131.1160714 N 11.000 1393 
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of dy N the In- o Long Meoſures,” on 
* ge — a Quarter. | Tard being the Integer, 
| A Decimals fl Quarters of Decal of | 
| Buſhils | - Quarter. | one Yard. ene Tori. 
r 
| | 6 75 | 21.57 5 
. r 
. ; rec. 4 3 | 9385 355 Decimal; of 
1 ra | Nails. | one Yard. 
. 2. een n 
W Decimal: 7 —_— 
Pecks... 4 Quarter. I — TE 7 Y 
. | Ouarters of [Decimals » 
n x Nail. | one Yard, 
= 2.0625 
ä 1.2% 4,887 
1 7 ä 2 .og 1a 
} Duarters of | Decimals of 
PG Peck, © | a Quarter. |. 1 LOI F625 
350234377 | TABLET MI. 
. Of the Reductionof Inches, | 
SS 0078125 | | QC. to Decimals, the 
TRENTO | Decimals of | Integer being a Foot i in 
Piti. | a Quarter. — | 
3 05859 I bDecimali of 
2.003906 Inches, | a Foot. 
222 110.9166666 
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Quarters fl Decimals cf = $p-034722, | 
_n Inch. LIEBE . ug 4 027777 | 
06 1 82 33 
4 9418666 | deore 13888 
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— 6 | T4BLET7 x, | 
Half a quar. 01048 | 
of 5 Bb. T of TR 6 4 4 el being the | 
TABLET IX. =y —— L 
Of Dozens, the Integer Dama Is of | 
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, This Table afore· going conſiſts of Ten ſeveral Tablets; 
f which the Firſt ( intitled Exgiip Money) con- 
zins in the firſt Column of it the particular Tablet f. of 
ractions (vix. the Sbillings, Pence, and Far- Engliſh Money. 
kings) of a Pound Sterling; and in the” other Column the 
Decimals, to which they may be reſpectively reduced: So in 
je ſame Tablet .65, is the Decimal anſwerable to 133 
0208333 to 5d. and . oo; 12 to 3 f. Likewiſe, . 048938 is 
he Decimal of 11 d. together with 3 Farthings: Alio . 63 123 
is the Decimal. of 7 Pence Half - penn. N 
V. The next Tablet (intitled Troy- Weight) contains in th 
firſt Column the particular Fractions (viz, the . Ke: 
Penny-weights and Grains) of an Ounce- Tr, 2 Of Trey. 
and in the other their reſpective Decimals : S0 weight, 
6 is the correſpondent Decimal of 12 Pens, weighe, and 
0020833 of 1 Grain, Likewiſe ,025 is the Decimal of 13 


Cvains. 


VII. The Third Tablet (intitled Aeoirdupois great Weight) 
contains in the firſt Column the Fractions, (vix. | 
the Quarters, Pounds, Ounces, and the Quarters . 5 of Hye. 
of an Ounce of an Hundred, according to Avoir- on 1 great, 
dupoir-FVeight) and in the other their proper 

Decimals: So .5 is the Decimal of two Quarters or half 4 
Hundred, . 1517857 of 17 Pounds, ,00334$2 of 6 Ounces, 
and .ooog185 the Decimal of three Quarters of an Ounce, 


VII. The Fourth (intitled Avoirduposs little Weight) ſhews 
the Fractions (viz. the Ounces, Drams, and 
Quarters of a Dram) of a Pound Avoirdupoir, 4. Of Avvire 
together with their teſpective Decimals : Sothe p Lit 
Decimal of 3 Ounces is . 1875, the Decimal Weight. £ 
of 9 Drams is 3515625, and the Decimal of one Quarter 
of a Dram is 0009765. 82 5 2 ” „ 


IX. The Fifth (intitled Liquid Meaſwres) has the Practi- 
ons (viz. the Pints and Quarters of a Pint) of 
2 Gallon, and likewiſe. their ſeveral Decimals: ;. of Tiauiã 
So the Detimal of Five Pints is . 625, and the Mes ſaris. 
Decimal of to Quarters or Half a Pint is. 0623. "mg 
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X. The Sixth (inticled Dry Meaſuret) gives the Fracting 
Ly” . (vix. the Buſhels, Pecks, NES 
6. Of Dry Rint) of a Quarter, together with their pech 
Meafures, liar Decimals: So .375 is the Decimal of 
3 Buſhels, 03 129 of one. P eck, 0234375 of 400 

a Peck, and .e93906 of two. Pints. 


XI. The Seventh, (intitled: Jards) offers. you the Fractigh 
£ 125 1 (vix. the Quarters of Yards, Nails, and Quart, 
7, Of Long of Nails of Tards). and their reſpective” Deg. 
ta ſures. mals :. So . 25 js the Decimal of one Quant 


of a Yard, 125 of two Nails and .o 6 65, 

of three, Quarters of a Natl, 0 wont ogethe 
8141 ITY CE 4 7 $9.44 4 HT THEE GE: Gn. bf this 

XII. The Ei ghieh (intitled Reduction f Inches, &. to Dec; reſent 
mals of à Foot) preſents you with the Fractions (viz; the ti mY 
ac LU 


ches, Quarters, and Half- quarters of an. Inch). of a Foot, toge. 
ther, with their, correſpondent Decimals : So g 166666 4s the 
Decimal of 5 Inches, .0625 of + of an Inch, and . o 104166 
of +, or half a Quarter of an Inch. 


: VII. The Ninth Tablet ( intitled Dozen.) 
8. of Things yields the Fractions (viz, the Dozens and Pari- 
atcointed by culars of a Groſs) as alſo their reſpective Deci- 
the Dozen. mals: S0. 25 is the Decimal of 3 Doꝛen, and 


48611 of 7 Particulars, 
XIV, The Tenth and laſt Tablet (intitled Time) gives you 
„ the Fractions (viz. the Hours and Minutes) of 
9. Of Time.. a Day: So .625 1s the Decimal of x5 Hours, 
„ (44 +0375 of 54 Minutes, and ;cog6944 of one 
Minute, oy ont „ ie ee 


_—_ _ IQ I An LETL 0 . 9 1 8 LE: ; 10 5 
V. When a ſingle Fraction of any of the premiſed Tablets 
is propos d to be reduced to a Decimal, find it 


The Uſe of the in the firſt Column of the Tablet to Which it f 
lame Table for belongs; this done, juſt againſt that Fraction fo = 
the 3 found, you 1l have the Decimal required: So . 
5 1275 Hau, 12 5. being propounded, taking the firft premi- 5 
Ba ſed Tablet, I find 13 3. in the firſt Column of the 978 


Tablet of Money, and juſt againſt the ſame 


13 5. I obſerve, 65, before which having prefixed a Point, and 
by that means ſigned it for a Decimal, (according to the third 
Rule of the Twenty ſecond Chapter of this Book ;) I con- 
clude the ſame ,65 ſo ordered, to be the correſpondent * 


hap. XXIII. e Dreina! Fractions 131 
al of 13 4. the Fraction produced. In like manner, 0229 166 
che Decimal of 11 Grains in the Tablet of Troy-weight; and 


357142 the Decimal of 4 1b. in the Tablet of Avoirdupois 
feat weight, &c. | 5 


q * 
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XVI. When two or more Fractions are propounded, and it is 
equir'd to find a Decimal equivalent tu. the Sum of them, 
ind the Decimal, of each of the Fractions given according to 
be laſt Rule; then adding together the Decimals ſo found, 
hat entire Sum is the Deeimal ſought. et So: 131, 5 d. being 
educed to. 4 Decimal, is 670833; for the Decimal of 13 5. 
65, and the Decimal of 5 d. 10833, which being added 
ogethet (by the Second Rule of the I weary fourth Tha rer 
f chis Book) amount to, 6708 38, 2/4. the Decimal which re- 
reſents 13.5. 5 d. the Fraction propoſed::,:In like manner, the 
Ycimal of 9 Penny-weighr and 13 Grains, is 477083, and 
he Decimal of 4 C. 19 4% 7 Qunces, is. 61254. Ge. 
; * q De 119873] 2133 21 Haide L 1 } 
Y 20. nnn of bee 
221714 2 3. Gs 020833 5 
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| 67354 | 
And here as you fee meer Fractions reduced, ſo likewiſe 
the Fractions of mixt Numbers be reduc d to Decimals; 
r Example, Theſe, Numbers 91 (5. 7 Ounces, 13 + Drams. 
67 Gallons 5 4 Pints. Item 28, Quarters, o Buſhels and 
Day, after Reduction are 97 .4891, 67.6187, and 28 
J. 0 #405, ; 1 | | : f e Eff 
97.4375 67.625 28.0625 
8597 0937 0156 
-00c9 | — 
_ — 6747187 28.0781 
97-4891 S 2 | | 
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ef. Again, 227 Yards, 37 Nails; Item 36 Groſs, 3 Dozen giv 

5 P Aticulars, being reduced, are 22.7031, 36.2847. 


a . pre 
WE -: 
1875 ; 36.25 | 
JG 
; —_— — — 2 74 
22.0% /%f0ꝗù 36.2547 


XVII. When a Decimal is propoſed to know what Fraci 
2 tit repreſents, ſearch the ſame Decimal in 1 
, 3: Of Peel. ſecond Column of the Tablet, to which it 
iis fingle longs ; where if you find it expreſly, the Nu 

ens. bet juſt againſt it in the firſt Column is f 
Fraction you look for: So ,65 (repreſenting the Fraction of 
Pound Sterling) being given; I find it in the ſecond Colun 
of the Tablet of Money, and over-againft it in the firſt Coun 
I find 13 3. which is the Fraction repreſented by. 65, the Dt 
cimal propounded, In like manner, 3 .o25 ( repreſenti 
3 Ounces and .>23 of an Ounce'Tyoy) being given, the Nu 
ber repreſented by it, is 3 Ounces, © p. w. 12 Grains. 


XVIIl. When in the ſecond Column of the Table, 
Which you are directed, you cannot preciſely find the Decin 
propos d, ſearch that which being leſs, comes neareſt to it, u 
take the Number that anſwers it in the firſt Column, for! 
greateſt Fraction of the Number required: Then deduct 
the Decimal: fo found, out of the Deeimal given, find like 
wiſe the Remainder as another Decimal, and take its 0 
reſpondent Number for the next Fraction of the Numbe 
required; and ſo proceed in that Order, till you have dil 
vered the entire Number repreſented by the Decimal pr 
pounded, We Rs 


Example, 6539 being given, I demand the Fraction of 
Pound Sterling repreſented by it: The Decimal in the Tabt 
Money, which being leſs, comes neareſt ro . 639 is 65, wit 

correſpondent Number in that Tabler is 13, which are f 
Shillings of the Number required; then ſubtracting Or n 
firſt Rule of the 25th Chapter of this Book) ,65 out of 6733 
the Remainder is 239, and the neareſt Decimal in the ſam 
Tablet to ,0239, is .0208, whoſe correſpondent Number 
$, which are theiPence of the Number required. Laſt of al 
gcdycting co208 ut of ,0237, the Remainder is 903; f 


Chap: XXIV. #0 Decimal Fractions. 1 
gives you in the firſt Column 3, being the Farthings of the 
Number required: So that I conclude the entire Fraction re- 
preſenred by rhe Decimal .6739, is 13s. 5d. 33 


| .6739 l. Sterling, 
Subtract 17 Sm, 65 


2398 
0208 
— 


Sab tract 5 d, 


In like ma nner, 7.359 C, being reduced by the Tablet ef 
Avoirdupoir great weight, is 7 4 C. 12 1b, 4 Ounces: And 94 
58 1b. reduced by the Tablet of Avoirdupois little weight, is 

94 1b, 9 Ounces and 6 Drams, | f 


Subtract 1 7 —.— 


* 
£ 
— ——_—_ — 


SubtraZ 12 15..7 


7 .359 C. 
— 

. 109 
. 107 
— 7 
90 2 


6 Drams. — Y at ' 02 
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CHAP. XXIV. 
Addition of Decimal Fract ions. 


O ſuch as well underftand the Notation. of Decimal 
Fra#tions, all the Varieties of their Numeration, to 
wit, Addition, Subtraction, &c. will be as eaſie as the Opera- 
tions by whole Numbers; therefore he that would be a good 
Proficieat in Decimal Arithmetick, muſt t hroughly underftand 
the 22d and 23 Chapiers afore- going. 


II. When divers Decimal Fractions are given to be added 
together, they muſt firſt of all be orderly placed one _ 
5 Another 


J. 


U 


— — * 4 2 6 - G | k 
7.34 Aaditian of Book! 
8 . "A . 0 4 ö 


another according to the Doctrine of their Notation. 80 1 
theſe Decimal Fractions, to wit, 125. . 39 and a were git 
to be added, they muſt be expreſs d thus; nn 
125 | 

id | 39 

7 1 1 
or if you will have the ſame Number of places to be in il 
Decimals given, without altering their, Values, they may be 
writ thus, — | 


1 
| 390 
=; a 
| Not thus, as 
125 | e 
2% | tit) BN 
7 


/ 


For the Figures or Ciphers, which are of like Degrees or 
Places muſt be ſubſcribed directly one under another, vi; 
 Fenth Parts or Primes muſt be fer down- exactly under 
Tenths ; alſo, Hudredth Parts or Seconds are to be placed un- 
der Hundredth Parts: As you ſee in the firſt Example, where 
.3 or three tenth Parts in the ſecond Decimal ſtands directly 
under . I or one tenth Part in the firſt Decimal ; likewiſe. or 
ſeven tenths in the third Decimal ftands directly under the 
tenths in the former, and ſo of the reſt. | 5 

In like manner, when mixt Numbers, which conſiſt of In- 


regers, and decimal Parts are given to be added, due reſpect 
muſt be had to their Subſcription one under another: So if 


theſe mixt Numbers, to wit, 32 . 056, 7 .07, and 1 .9 were 
given to be added, they are to be wrir down thus, 
7 109 * 
'.F 9 | f 25 ; 7 


IT. Having placed the Decimals, and drawn a Line un- 
derneath in manner aforeſaid, add them together, beginning 
with the outermoſt Rank towards the Right-hand (as bas 
been taught in Addition / of whole Numbers of one Denomi- 
nation in the Third Chapter: ) So if the Decimals in the firit 
Example of the Second Rule of this Chapter were givenm 5 
7 | adde 


— 1 


hap, XXV. Vi 1 Fructions. 135 
ed, I firſt ſubſcribe 5, Which is all that ſtands in the firſt 


ink towards the Righr-hand then proceed- | 

z ro the ſecond* Rank, I ſay 9 and 2 make 125 

I; wherefore T fer down 1, Which is the © 39 

xcefs of a ri above 10, and for the xo I car- Þ#7 _ 

1 in mind to the next Rank; ſaying 1 in ————— 
ind added to 7 makes 8, which added to 3 1. 215 

nd make 12; wherefore I write 2, which is a 

ie exceſs of 12 above 10, under the Line, reſerving 1 in 
ind for the 10; then I prefix a Point before 2, which ſtands 
he firſt place of Decimals; and on the Lefr-hand of the 
cint, to wit, in the place of Units, or firft place of In- 
zers, I write 1 (being ther in mind z) which done, I 
d that the Sum of the Decimals given is 1. 215, that is, 
ne Integer (whether it be a Perch, Yard, Foot, Ge.) and 
15. parts of an Integer, as you ſee in the Example, In like 
inner, theſe mixt Numbers 32.056: 7. and N 

9 being given to be added, their Sum will be 32-056 
bund ro be 41 . 026, that is, 41 Integers, and 7-07 


5 * : os 6 50 
i.. parts of an Integer, as you ſee in the 1 
nder argin; more Examples for the Learner's Ex- 41.026 


cile are theſe : 


here .65 24. 7 503 8 
ctly 025 0.35 | 0. 32 
7 or Dj = T 
* 705 30.31 3 +, 304 419% 
E | W 
pect 3 ” 2 | enn 


Subtraction of Decimal Fractions. 


Hb firſt ſer down the greater of the two Num- 
1 1 bers given (whether it be a whole Number, Mixt 
umber, or Decimal) and the leſſer under | 


un: le greater, according to the Directions in 837 

ing ie Second Rule of the 24th Chapter; pro- 784 
has ed as you are taught in Subtraction of whole © 77 
mi- ambers, (by the Rules of the Fourth Chaprer:) 1 

ürſt if this Decimal Fraction . 584 were given to be ſubtracted 


wy this Decimal .837, the Remainder will be 053, that is 


3 ; . * . . . 
parts of an Integer; in like manner if this mixt Num- 
ber 


* 
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| ber 78.919 were given to be ſubtracted fi 
295.994 295.094, the Remainder will be 216 +54, | 
78.9419 each of which _— you may obſerye th 
Z16.175 10 is borrowed as often as need requires, 4 
23: wal _ cording to the Rules of Subtraction of who 
Numbers of one Denomination: Note alſo, when the De 
mals in both the Numbers given do nor conſiſt of the ſan 
Number of places, that Decimal which is defecrive | 
laces rowards the Right-hand, ſhould have the void place 
filled up with Ciphers, or ar leaft Ciphers muſt be ſy 
pos d to be annexed : So if this Decimal .04338 be givent 
N be ſubtracted from this .65, the Remainds 
.65600 will be fonnd to he 60662, and the Wo 
04338 will ftand as in the Margin; where you ſe 
70662 the three void places are ſupplied with Ciph 
and then the Operation is as in whole Nut 
bers, by borrowing ro as often as the lower Figure cannot be 
ſubtracted from the upper. More Examples of Subtradic 
of Decimals are theſe following: 15 
24.0438 37 2394 
65 0.104 33 


— — — ́—1¹ͤͤ— — — — 
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' CHAT. xv > 
Multiplication of Decimal Fraitions. : 


J. WI E N two Numbers are given to be multiplied, an 
are both mixt Numbers, or both Decimal Fraction 
er one of them a whole Number, and the other a Decim 
or mixt Number (which are all the caſes that can happen 
there is no Neceſſity of writing them preciſely one u 
der the other as in Addition and Fubtraction; for the Produt 
or Number ſought in Multiplication depends not upon an 
regular placing of the two Numbers given: So if this mit 
Number 56.3 were given ro be added to th 
1.30526 mixt Number 1.30526, they ought to be { 
56.3 , down one under the other, as you ſee (accorc 
5 | ing to the Second Rule of the 24th Chapter 
; but if they are to be multiplied one by the other, they may! 
| writ thus: | 5 3 


1. 3092 
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Ares, ag 

f wham of Decimals, multiply the Numbers given as if they wete 
e Der bole Numbers ; then cur off always from the Product by a 
be fun bont, Comma, or Line, ſo many places towards the Rigbt- 
ctive I baad, as there are places of decimal parts in both the Num- 
I bes given ro be mültiplied; that done, the Figure or Fi- 
be ſu gures, if any happen to be, on thé Left-hand of the ſaid 
given i Point or Line of Separation, declare the Integer or Integers in 
mand de Product, and thoſe on the Righr-hand of the Point are 
Wo decimal parts of an Integer: So if this mixt Number $2.3 
you (oY (that is, 56 Integers and . 2 of an Integer) be given tb he Mul- 
Lipb nplied by this mixt Number 1 30526, the roduct, will. be 
Nun ound 73.486138, rhat is, 73 Integers, and 1434525 pats of 
mot bl an Integer ; for having choſe chat tb be the Multiplichror, 
ratio which" will ' cauſe leaſt Work, and ſubſcribed it unter rhe 


Multiplicand (to wit, 56.3 under 8 95 proceed accord» 
ing to the Rules of Multiplication” of whole Numbers, bi A 
laing drawn a Line under the Numbers given ; 1 'imul- 
tiply all the Multiplicand, do wit, 1.305 26, as if it were a 
whole Number, by 3 the firſt multiplying Fi- 

gure, and ſubſcribe ths Produdt thereof” which WS 
Is 391578 under, the Line, © and : proceed- ©" $6.3 
ing in like manner with the other multiplying ———— 


* 


cauſe there are fix places of deeimal Parts in 652630 
both the Numbers given (to wir, 5 places of Lbs Ee 


Mulriplicator) J cur off 6 places to rhe Right- ek: 
band from the Total befere produced, ſo will it ſtand thus 
| 13485138 : Wherefore I conclude, rhat the true Product is 
odud 5 rs, or 73. 486 138, that is, 73 Integers and almoſt + 
of an n « p⁰ 5 
In like manner, if this mixt Number 246.25 246 23 
(thar is 246 735) were given to be multiplied by 35 
1 Integers the true r be found — 
a 6618 .75, that is 8618 Inregers 


— 


un of an Integer, as you ſee by the Operation in 73878 
de Margin, where you may obſerve that tv. ĩé1vn é 
places are cut off from the total Number produ- 8618.75 


ced by the Multiplication, — the Raght- 
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II. In any of the Caſes which may happen in Mutplics” 


Figures 6 and 5, at laſt I find the Total of the * 391578 
particular Products to be 73.486138; and be- _ 783156" 


parts in the Multiplicand, and 1 place in the 73"436138 
4: rs 


nd 715 parts . 123125 


and, becauſe there are two places of Decimals in the Muli 
plicand (the Multiplicator conſiſting 6f Integers only ;) but i 
there had been decimal Parts alſo in the Multiplicator, ft 
many more places ſhould have been cut off, as was ſhewed in 
the firſt Example. | _ 8 
Again, if theſe two Decimals. 37 and .9 (to wit, r an 
52) were given to be multiplied one by the other, the mu 
Product will be found to be .783, that is 2 
5 parts of an Integer as you ſee in the Exanyl, 
9 Where you may obſerve that the Product 1 
m——— Fraction only; for after 3 places (being the 
483 Number of places of Decimals in both the 
WMumbers given to be multiplied) are cut of 
to the Right-hand, there remains no Integer on the Lefi-hand, 


III. When the Multiplication is finiſh'd, if there ariſe na 
ſo many places in all as ought ro be cut off by the ſecond 
Rule of this Chapter (which may often happen when ide 
Preduct is a Fraction ;) in ſuch caſe, as many places as we 
wanting, ſo many Ciphers muſt be prefixed ro the Produc 
en the Left - hand thereof, and then a Point muſt be perfixt to 
fign the Product ſo encreaſed for a Decimal : So theſe Deci 
mals .0375 and ,og being given to be multi. 
+0375 plied one by the pe. oh I multiply g75 by 5, ul 
s there ariſes 1895 : Now according to the Se. 
— cond Rule of this Chapter, I ſhould cut off 6 
001873 places to the Right-hand, and here are but 4 
 ——— A; wherefore f prefix two Ciphers, to wi, 
3.525 as many as there are places wanting, and then 
. oo 26 prefixing a Point, the true Product will be 
| — „0187 or rr. In like manner if this 
| 33150 mixt Number 5 .525 be multiplied by this De- 
1130 cimal .0026, the true Product will be found to 
- be 0143650 (or :) as you may lee by 
143650 the Operation in the Margin, where one Ci- 
| pher is prefixed to the Numbers. ariſing from 

the total Multiplication to diſcover the true Product. 


Iv. Decimal parts of an Integer may be reduced to the 
known or accuftomed parts of ſuch Inte» 
ger by Mulriplication only; for if the de- 20 reduce Decimal 
cimal Fraction given be multiplied by that 70 the known per 
Number which declares how many known the Integer. 


Parts are equal ro the Integer, the Pro- . 
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juct gives the Number of known Parts required : So this Deci- 
nal Fration of a Pound Sterling, to wit, .$687 J, being pro- 
woſed, I multiply it farſt by 26 (the Number 


: 


product gives 17 Shillings and .3740 parts 20 
ff Shilling; which Decimal . 3740 being — 
multiplied by 12 (the Number of Pence in Sil. 17.3740 
a Shilling) produces 4 Pence, and 48660. I2 
parts of a Penny: Laſtly, multiplying — ——— 
4880 by 4 (the Number of Farthings, 17480 
which make a Penny) the Product gives 3740 
one Farthing, and. 9 20 parts of a Farthing, — 
which are very near in Value to another Pence 4.4880 
Fathing, ſo it appears chat. 8687 parts of a 1 
pound ſterling are 17 5, 4 d. 2 f. very near. — 
After the ſame manner, a decimal Fraftion Farth, 1.9520 
of any Integer wharſeever may be reduced 5 
ino the known or accuſtomed parts of ſuch Integer. 
A briefer way to value any Decimal Part of a Pound ef 
Ergliſo Money, without loſs of a Farthing, 
may be this, viz, the Figure od any happen) 4 wie way to find 
in the firſt Place of the Decimal being the Value, of any 
doubled, gives Shillings ; alſo if there be Decimal F 
5, or a Figure greater than 5 in the ſecond 1 Pound ef E 
Place, one ſhilling more is to be added to — „tie 
the former; laſtly, when 5 is taken from 4 hate 
the Figure in the ſecand Place, if every Unit in the Re- 
mainder be accounted as Ten, and the- Figure in the third 
place as Units, theſe Tens and Units taken as one Number 
and leſſened by 1, give the Number of Farthings, which 
with the Shillings before found declare the Value of the Deci- 
mal propounded ; likewiſe if the Figure -in the ſecond place 
(when any happens) be leſs than 3; every Unit in ſuch Fi. 
gure is to be accounted Ten as before: So in the Decimal be- 
tore-mentioned, to wit, 8687 J. the Figure d in the firſt place 
being doubled, gives 16 Shillings ; alſo becauſe 5 is contained 
in 6 which ſtands in the ſecond Place, one Shilling more is to 
he be added to the aforeſaid 16 Shillings, which will now be made 
17 that done, the Remainder of the ſaid 6 after 5 is ſub- 
4 traced, to wir, 1 being eſteem d as 10, and added to 8 (which 
7 ſands in the third place, and to be eſteemed as Units) gives 
4 18, from which abaring 1, the Remainder is 17 Farthings or 
4 Pence and a Farthing z fo that ti Value of the {aid Decimal 
< $687 J. is found as before to be * 4 pence 1 —_ 
a | N 2 ter 


— 


if Shillings contained in a Pound) and the 28687 f 5 
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Aftet the fame manner this Decimal of a Pound of ENR 
Manch, to wit, . 319% will be reduced to 6 Shillings aud 1 
Farthings, or 6 Shillings 4 Pence 2 Farthings, which wany 
{ds than a Farthing of the exact Value of the Decimal .3191, 

J. Having explain d all the Cafes in Multiplication of De 
e mals, I ſhall here give the Learner a Tae 
See the Qurffions of their excellent Uſe by ſome familia 
from 49 to 73 in the Queſtions, whereby it will be evident, tha 
rorh Chapter of the hat is often performed by many rediou 

Appendiæ. Multiplications and Diviſions in the vulgu 
pre way, is effected for the moſt part by one ot 

two Multiplications in Decima lt. "TD 

The firit Example may be this: Suppoſe there is à certain 
piece of Wainſcot, in form of a Rectangled Parallelogram, com: 
monly called a long Square, whole Breadth is 3 Yards, 3 of: 
Yard, I Natl and + of a Nail, and the Length 6 Yards 
and ⁊ ofa Yard, theQueftion is ro know how many ſquare Yards 

are contained in that piece of Wainſcor ; here, becauſe it is 

deſired that the ſuperficial Content may be given in Yards, the 
py of a Yard as well in the Breadth as in the Length of the 

Wainſcot which are before expreſs'd by the accuſtomed pam 

of Quarters, Nails, &c. muſt be reduced ro Decimal Parts of 

a Yard, which are as eafie to be found by a Yard ſubdivided I Cbap 

decimally, as the common parts of Quarters and Nails are 

found by a Yard vulgarly ſubdivided; bur for want of a Yard Oper, 

ſubdivided decimally, this Reduction may be performed by the 

ſeventh Tablet of the 3 g Table of Reduction, viz, look. Wil zlore 

ing into the ſaid Tablet, right againſt 3 c 3 455 be. 

a Yard; I find this Decimal —————s 5 Nall 

Alſo the Decimal Correſpondent to A. n 
And the Decimal of * of a Nail is — 7 . 
The Sum of thoſe three Decimals is — > 828118 


Therefore the Breadth ef the Wainſcot7 8 Woke 
in Yards and Decimal parts is ———— 5 3-990 \ 
Again, the Decimal of half a Yard is? p | 
, Wherefore rhe length of the Wainſcot is & 5 
r length and breadth being — 1 bei 
ene by the other, produce the ſuperficial ( nee 
Content, therifore che Number of — 248828123 
Yards required — | — ar Ka 


ook 1 tap. XXVI. Decimal Fractions. 2 

| I conclude then that 24 ſquare Yards and ſomewhat more 
re contained in that piece of Wainſcot; and it is evident by 
je firſt Place of the Decimal, that what is above 24 Yards is 
pore than 18 but leſs than 1 of a ſquare Yard ; or more 


Brit, it is more than rs, bur leſsrban 542 of a ſquare Yard : 
2 Tat ur by taking all the Places in the Decimal, you have the exact 
familia l Anſwer to this Que ſtion, becauſe the common Parts of Quar- 
ot, da ers, Nails, and Quarters of Nails, may be always exactly 
tediam f cuced to Decimals, but that ſeldom happens in other 
vulgar dings; nevertheleſs, tho by Decimal Operations you cannot 


always hit the Mark, yet you may come as near it as is poffibly 
o be imagined, and that with much 5 | 


certain ore Eaſe than by Vulgar Compu- y. . un. 4. n. 
; — rations in Queſtions of this Nature; „ 4 ; 

2 of will appear by comparing the pre- 4 

Yards, ceding Operation with the common 

Yards Way of working here in your View, vsz. 15 

it is the 3 Yards, 3 Quarters of a Tard, 1 4 

s, the i, and 4 of a Nafl (which expreſs —— 

f the With Breadrh before- mentioned) muſt 6 


all be reduced into Quarters of Nails 4 


aforeſaid, muſt likewiſe be reduced ro Quarters of Nails 
the aforeſaid Rule; ſo there will be found 416 Quaxters of 
Nails of a Yard, as you ſee by the Operation. | 


a by the fixth Rule of the Seventh _ 3 

ded BY Chaprer ; ſo there will be found 245 245 quarte?s of Nails. 

; are WY Quarters of Nails, as you ſee by the 

Yard Operation. | 1 4 

the Again, the 6 Yards and half which expreſs the Long 
Y 


80 


416 quarters of Nails. 


Then mult lying the Breadth and Length one by the other, 


to wit, 2 6, che Product will give 101920 for the 
Wit, 245 Dy 419, ne roduct Wi giv 9 ſaperficial 


142 Multiplication 7 . Bool 
ſuperficial Content of the piece of Wainſcot in ſquare QuaneMl in lil 
of Nails of a Yard'; now theſe _ Quarters of Nails 
Yard mutt be reduced to ſquare Yards, and the readick ws 
ro perform that, is to find firſt of all how many Quaiters 
Nails of a Tard are contained in one Yard in length, vi. ine 
there are 16 Nails in a Tard, there are conſequently 4 time 
16 Quarters of Nails, to wit, 64 Quarters of Nails in a Yar 
in length; therefore 64 multiplied by 64 produces gog6 ſqu 
Quarters of Nails in a Yard ſquare: Laſtly, I ſay by the Ri 
of Three, if 4096 ſquare Quarters of Nails of a Yard give 
Yard ſquare, How many Yards ſquare will 101920 (quan 
| Quarters of Nails give? So will the anſwer be found 24 15: 
Yards, which is the ſame with 24 .8828125 before found 
the decimal Operation (for 2834 is equal to the Decin 
3828125, as will appear by reducing them to a common Denc 
minator by the fourteenth Rule of the ſeventeenth Chapter, 
Now I leave it to the Reader to judge, which of theſe tu 
ways is the more expeditious, and ſo ler him take which hi 
likes beſt. OO 5 e et 
Example 2. There is a ſquared piece of Timber terminate 
at both ends by equal long Squares, viz. the Breadrh of the 
piece of Timber is 1 Foot 5 Inches 3 Quarters of an Inch, and 
x half quarter of an Inch; the Depth or Thickneſs is 1 foot 
Inches 1 quarter of an Inch, and ⁊ or half a quarter of an Inch 
and the length of the piece is 11 foot 10 Inches and 3 Quarters 
the Queſtion is how many ſolid or cubical Feet are contain d it 
that piece of of Timber? The Anſwer may be found by decima 
Afultiplication in manner following, viz. Foraſmuch as it is d 
_ fired that the ſolid Content may be given in Feet, rhe Parts ol 
a Foot as well in the Breadth, Depth, and Length, which 
before expreſs d by the accuftomed parts of Inches, 
and half Quarters, muſt be reduced to the decimal Parts of 
a Foot, which are as eaſie ro be found by a Foot ſubdivided 
decrmally, as the other commonParts by a Foot vulgarly ſubdi- 
vided ; bur for want of a Foot ſubdivided decimally, this Re 
| duction may be performed by the eighth Tablet of the preceding 
Table of Reduction, viz. | 


The Decimal Correſpondent to 5 Inches is 416 "8 
The Decimal of + of an Inch ts ———— 06:08 “* 
The Decimal of half a Quarter of an Inch is —— 01 

The Sum of thoſe 3 Decimals i448 
| Therefore the Breadth of the piece of Timber is —— 1 4 

| In 
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u like manner the common Parts of Inches, Go. in the 
h or Thickneſs of the piece of Timber, will be reduced 
the ſaid Tablet, to theſe Decimals, viz, _ | | 

The decimal Correſpondent to 3 Inches is —— 25 
The decimal of + of an Inch is — I 
The decimal of half a quarter of an Inch is ————— 01 
The Sum of theſe 3 decimals is ————————— 29 
The Depth then or Thickneſs is — to 
Again, the accuſtomed parts of Inches, Ge. in the length of 
e piece of Timber will be reduced to theſe decimals, viz, _ 
The decimal of 10 Inches is — 
The decimal of 2 of an Inch is = —— ——— —.06z 
The Sum of thoſe 2 decimals is — —— — —.895 
Therefore the Length of the Piece isͤ—)— 11 895 


Now if the Breadth, Depth and Lengch be multiplied con- 
nally, the laſt Product is the ſolid content required, viz. 
438 multiplied by . 1. 28 produces 1.90464, which multi- 
lied by 11.89 gives 22.65, Sc. I conclude therefore that 22 
lid Feer, half a Feot, and ſomewhat more than half a quarter 
f a Foot are contained in that piece of Timber. 


Example 3. How many Equinoctial Degrees are carreſpon- 
ent to 136 days, 21 Hours and 40 Minutes ? The Anſwer 
found by multiplying the time given by 360; for as 1 day is 
360 degrees, {a 136 days, 21 hours, and 40 minutes, to the 
quinoctial Degrees required. But firſt che 21 hours and 30 
nnutes muſt be reduced to decimal Parts of a day by the 
Tenth Tablet; thus, „ os 


The decimal of 21 hours is ———— ——— — yy 
The decimal of 40 minutes is ————— — 02777 


—  — EAN 


The Sum of theſe 2 decimals is ———————— 90277 


Therefore the Time propoſed is —— — 136.90277 
Which being multiplied by 360, produces 49284.99,&c. 
1 conclude therefore, that 49284.99 or very near ,49285 
Huincctia / Degrees are Correſpondent to 136 days, 21 hours 
ud 40 minutes, which was required by the Queſtion. 


CHAP. 
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| Diviſſon of Decimal Fractions. _ 
J. IN any of the Caſes which may happen in Diviſion, if th 
Dividend be greater than the Diviſor, the Quotient wil 
be either a whole Number, or elſe a mixt Number: But wha 
the Dividend is leſs than the Diviſor, the Quotient myſt ne 
ceſſarily be 'a Fraction ; for a leſſer Number is contained in 
greater once at the leaſt, bur a greater is not contained once i 
a leſſer. | „ 
II. Sometimes the Dividend, whether it be a whole Num 
ber, mixt Number, or decimal Fraction; is to be prepar d by 
annexing a competent Number of Ciphers thereto, to make 
room for the Diviſor : So if 32.5 were given to be divided hy 
17.325, the Dividend 32.5 muſt be encreaſed with Cipher a 


1 


pleaſure after this manner 32. 30000, & c. Likewiſe if 1 were | 


given to be divided by 360, the Diviſion cannot be made til 
the Dividend x be encreaſed with Ciphers, which being an- 
nexed, the Dividend will ſtand thus f. oo0000, Oc. Hete, not 
that the Ciphers annexed in manner aforeſaid, ſupply Places of 
decimal Parts, and will be uſeful in diſcovering the Quality of 
the Quotient according to the fourth Rule of this Chapter. 
II. After the Dividend is prepared by annexing Ciphen, 
when occaſion requires (as in the laſt Rule, ) all the Places 
thereof muſt be eſteemed as one whole Number (to wit, con- 
ſiſting of Units or Integers:) and ſo is rhe Diviſor to be 
eſteemed, whether it be a decimal Fraction or mixt Number; 
for in all Caſes the Diviſion muſt be performed in every Re. 
ſpect according to the Rules of Diviſion of whole Numbers in 
rhe fixth Chapter. So if this mixt Number 3262 were 
given to be divided by this mixt Number 12.3, you muſt di- 
vide in the ſame manner, as when you divide 32625 Inte- 
gers by 123 Integers. Alſo if this Decimal . 8356 were 
given to be divided by this Decimal . o5, you are to dr 
vide in the ſame manner, as when you divide $356 Integer 
by 5 Integers; and after the Quotient is found the Degree ot 
Place of the firſt Figure which ariſes in the Quotient is to be 
enquired after, vix. you muſt know how far ſuch Figure l 
diſtant from the Place of Units, ro the end, that che Point ot 
Line which is uſed to ſeparate berween the place of Units 
(or firſt Place of Integers) and the firſt place of Decimals mij 
be duly fix'd : This is the only Knot in decimal Diviſion, 
and may be reſolved by the following Rule, viz. 


IV, In 
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IV, In any of the Caſes which may ha- | 

pen in Diviſion of Decimals, the firſt 4 genere! Rule to 
Figure which ariſes in the Quotient, will diſzover che Mali 
be always of the ſame Place or Degree with n of the Quorient 
hat Figure or Cipher of the Dividend, # all Caſes of Di. 
bich at the firſt Queſtion ſtands over, or Von by decimal 


i: leaſt belongs to the Place of Units in the F#ions | 

uſt niſor. To illuſtrate chis Rule, I ſnal!l! 

dint ire Examples in all the principal Caſes, and firſt ler a mixt 
ace n Number be given to be divided by a mixt Number, viz. Let 
„de required ro divide 112 5 by 3.746 here (according to 
Nun: he Second Rule of this ChiKer the Dividend muſt be en- 
rd by ceaſed with Ciphers at pleaſure, ſo will ir ſtand thus 
make 172 .500000, &c. then Diviſion being made according to the 
& by Rules of Diviſion of whole Numbers in Chapter 6, the Quo- 


ent ariſing will be 46049, &c. 


3 .746) 172 509000 (46049, Ce. 


4up- Now it remains to ſeparate the Integers in this Quotient from 
* ke decimal Parts; ro perform which, I ſubſcribe the Diviſor 


3.746 orderly unftler che firſt Dividual 172.50 | (being 
3 746) 172 .500000 (46 049, Ge. 


＋ 3%. 

abet; lat part of the Dividend, whereof the firſt Queſtion muſt be 
25 sed) or at leaſt I imagine the Diviſor to be ſo ſubſcribed, and 
e 


01 find that the Figure 3 which ſtands in the place of Units 


were n the Diviſor will be placed under 7, which is the Place of 

t di- rens (or ſecond Place of Integers) in the Dividend; therefore 

ee y the fourth Rule before given, I conclude that the firſt 
El 


were WF cure ariſing in the Quotient muſt likewiſe ſtand in the place 
0 dr er Tens (or ſecond Place of Inregers) and conſequentiy the 
ext Place on the Right-hand muſt be the Place of Units; ſo 
is evident that the ſeparating Point or Line muſt be placed 
derween the Figure 6 and o in the Quotient; that done, the 
rue Quotient is found to be 46 049, Oe. to wit, 46 Integers 


nt ot We res parts of an Integer, and ſomewhat more; for 46 
n 52 is leſs than the true Quotient; but 46 7548 is greater than 


| t; and, therefore, tho, after the aforeſaid Diviſion of 
1hon, 7: .500000 by 3. 746 is ended, there will be a Remainder, 


o wit, 446, which ſeems to be greater, yet here it is leſs in 
V, In e * U es Value 


— — — — —- 
Ws, 1 > —— — — — eo. 8 
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Value than g part of an Unit or Integer; and if to that Re 
mainder yon annex anether Cipher and continue the Divida, 
you will proceed nearer the Truth, and not mils 75554 parig 
an Unit of the true Quotient, and in that Order you may pm 
ceed infinitely near, when you cannot obtain the Quotie 
exactly by Diviſion of Decimals. 
Example 2. Suppoſe the mixt Number 2 .34 be given to b 
divided by this mixt Number 52,125 (where you may obſene 
that the Dividend is leſs than the Diviſor ; firſt (as before) a. 


nex Ciphers at pleaſure to the Dividend, to make room for the in th 
Diviſor, then the Diviſion being proſecuted as in whole Nun. Wi Left 
bers, at length theſe Figures will ariſe in the Quotient, to wi MW ceſſi 
RI : | | ers 

52 .125) 2. 3400 (.0448, Gc. * 

WEEK | LT | Div 

$2.125 plac 


448: and to the End the Degree or Quality of the firſt Figure 
4 may be diſcovered, I ſubſcribe the Djviſes $2 .125 under the 
firſt Dividual 2 .34 000 (for ſo far the firſt Queſtion did extend 
in the Diviſion) and thereby I find that the Figure 2, which 
ſtands in the Place of Units in the Diviſor will be ſeared under 


4, Which is in the ſecond place of Decimals; I conclude ther ] 
fore that the firſt Figure ariſing in the Quotient muſt alſo ſtand dec 
in the ſecond place of decimals, and conſequently the firſt place acc 
of decimals (which is next on the Left-hand ro the fecond) Ni 
muſt be ſupplied with a Cipher; ſo that if a Cipher be pie. the 
fixed on the Lefi-hand of 4, and then a Point placed before De 
that Cipher, the Quotient will at length be diſcovered to be the 
0448, &c, or +5455, and ſomewhat more, that is to ſay, ha 
5424 is leſs than the true Quotient, but 8222 is greater than Ci 
it; and if you would proceed nearer the Truth, you may con- tio 
2 the div:/ion, as is directed in the firſt Example of this Pl 

ule. F £3 8h, SG of 

Example 3, Where a whole Number is divided by a deci pl 


mal Fraction, viz, Suppoſe 82 Integers were given to be d. R 
vided by this decimal ,056; After Ciphers are annexed to the al 
dividend at Pleaſure, and the diviſion proſecuted as in whole Wi in 


056) 82, 00000 (146428, &c. I” tc 
Numbers (to wit, $200000 being divided by 56) theſe 5 — | | 
146428 will ariſe in the Quotient; now to the end the degree v 
or ſear of 1, the firſt Figure in the Quotient may be known, P 


fſubſctibe 


— — —— 
— 
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ſubſcribe the diviſor .056 under the firſt dividual 82 (for ſo far 


visa did the firft Queſtion in the diviſion exrend ; ) and becauſe the 
part of liviſor is leſs than unity, I ſupply the place of Units by a Cir 
mi 6 pher or © prefixed on the Left hand o the Point of Separation 
UOtiene | 


056) 0082.00000 (1464.28, Ge. 


obſer 0.056 
e) 1. 33 | 
for de in the diviſor ; alſo I prefix Ciphers before (to wit, on the 


Left hand of) the Inregers in the dividend, ro repraſent a Suc- 
ceſſion of Places of Integers (for the Order of Places in Inte- 
gers is from the Righr-Fand towards the Left; ) then I find 
that the Cipher or o which repreſents the Place of Units in the 
Diviſor, ftands under that Cipher, which repreſents the fourth 
place of Inregers in the dividend (as you ſee by the Example ;) 
| conclude therefore that the firſt Figure arifing in the Quotient 


Figure muſt alſo be ſeared in the fourth place of Integers, and conſe- 
er the Bi quently the 4 firſt Places in the Quotient will be Integers, and 
end the reſt a Decimal: So that the true Quotient is 1464 Integers, 
which and +24 parts of an Integer, and ſomewhat more, viz. 1464.28 
under is leſs than the true Quotient, bur 1464.29 is greater than it. 
ther · Example 4. Suppoſè this decimal ,0125 be given to be divi- 
ſtand ded by this decimal ,5 ; after diviſion is finiſhed | 
place according to the Rules of d:i#:/im of whole ..5) .o125 (25 
cond) Numbers (to wit, after 125 is divided by 5) | 
pre. theſe Figures 25 will ariſe in the Quotient; now to diſcover the 
efore Degree or Seat of 2 the firſt Figure in the Quotient, I ſubſcribe 
ro be the diviſor .5 under the firſt dividual 012. and 5 
(ay, having (as in the laſt Example) prefixed a 5) 0125 (025 
than Cipher on the Left-hand of the point of Separa- aid 
con- tion in the divi ſor, to denote, Or repreſent the 0.5 
this Place of Units, I find that ſuch Cipher or Place 

| of Units, ſtands under the Figure, which is ſeared in the ſecond 
dect- place of decimals in the dividend, then I concinde by the 
di. Rule, that the firſt Figure which ariſes in the Quotient muſt 
5 allo be in the ſecond place of decimals, and therefore prefix- 
| 


ing a Cipher to ſupply rhe Firft place of decimals, and py 
a Point before that Cipher, the Quotient is at length diſcover 
to be. 25 or 2. | | 


Example 5. Suppoſe this decimal 8554 be given to be di- 


ures 
+ vided by this .o08, firſt I annex Ciphers to the dividend at 
ide Pleaſure, then proſecuting the diviſien, as in whole Numbers, 


ro 
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OM ro wir, dividing 856400 by 8, d 
. 008) 856400 (107050 Quotient ariſing is 107050: Now 

_ - diſcover the Degree or Place of 1, 1 

firſt Figure in the Quotient I ſubſcribe the divsſor .008 under th 
firſt dividual .8, then I prefix 

008) 000. 85640 (109.050 Cipher ro ſer forth, or ſupply th 

place of Units in the diviſor ; all 

0.005 I prefix Ciphers to repreſent Place 

| of Integers in the dividend; tha 

done, I find that the Cipher or o which ſupplies the place o 

Unics in the diviſor, ſtands under the Cipher which is tearedir 

the third Place of Integers in the dividend : I conclude there 

fore by the Rule, that the firſt Figure ariſing in the Quotien 

muſt be alſo in the third place of Integers, and conſequently 

the three firſt Places in the Quotient will be Integers, and the 
reſt a decimal; ſo that the true Quotient is 107,050 or 107 77%, 

Example. 6. Let it be required to divide this decimal Fraction 

73952 by this .32 ; firſt, dividing 73952 by 32, as if they 

were whole Numbers, the Figures ariſing in the Quotient will 

be 2311. Now, to diſcover the Quality or Value of. the ſaid 

Figures, I ſubſcribe the diviſor .32 under the firſt dividual .73, 

| - then prefixing a Cipher as well onthe 

+32) 0.73. 952 (2. 311 left hand of the dividend, as of the 

diviſor ſo ſubſcribed (or imagined to 

0.32 be ſubſcribed) as aforeſaid, to repre- 

ſent the place of Units in each of 

them, I find the Cipher or o, which ſupplies the place of Units 

in the diviſor, to ſtand under the o, which repreſents the place 

of Units in the dividend ; wherefore I conclude by the pre- 

_ ceding fourch Rule, that the firſt Figure ariſing in the quotient 

will ſtand in the place of Units, and conſequenrly the follow- 

Ing places of the quorient will be a decimal Fraction, ſo that 


31 17 


the true quotient is 2.311 or 2 1222. 


The Rraſon of the fore- going fourth Rule will appear from the ful 
lowing Conſiderations. | 
I. If the Product of the Multiplication of two Numbers be 
divided by one of them, the Quotient is the ſame with the 
other Number; as, If 269 .0625, the Preduct of 14.33, mul. 
tiplied by 18 .75, be divided by 14 .35, the Quotient will 
g1ve 18. 75. apa: os 
II. If the Diviſor be multiplied by the firft Figure in the 
Quotient, the Product is the firſt Number to be ſubtracted 
om the Dividend (being the ſame with the laſt Parc 
rodijct 


— ———— — 
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a Product in the Multiplication of the two Numbers that prof 
Now duc d the Dividend 3) and every particular Place of that Pro- 
f r, duct is of the ſame Degree with that Figure or Cipher of the 
der Dividend, which ſtands over ſuch particular Place when the 
refir Wl Subtraction is made; for a Figure of one Degree (or place) 
ply 6a cannot be be ſubtracted from a Figure of a different Degree : 
; Uo And in the laſt mentioned Example, the Work whereof is here 
Place in view; the Diviſor 14.35 being taken as in a whole Num- 
; tha ber and multiplied by 1, the firſt Figure in the Quorienr, 
lace o produces 1435, Which muſt be conceived to conſiſt of the 
ared iii {ame Degrees as are in 269. o in the Dividend, from which 
there the ſaid Product is to ſubtracted, and therefore the ſaid Pro- 
wot ent duct 1435 is really but 143. 3, as you may ſee by the laſt par- 
vent! ll ticular Product, in the Multiplication of the mixt Number 
x the 14-35 by 18.75, | | | 
0 14 35 
they : 22 
t will 
e ſaid 5 Mb 
ot 48 
f the LE. 143 3 
ed to | ) * ICH 
1. 14 .35)269 [. 628. (18.75 
ch of 143 1 6 
Inits . 
lace 3 — 
pre. 1 
A | | 762 
that fed 

| 7175 
fol 7175 
be bo 
the | "BF | TY 
ul- III. And therefore to diſcover the Degree of the firſt Figure 
vill in the Quotient, is nothing elſe but ro find out the Degree of 


that Figure, which multiplying the Figure or Cipher in any 
particular place of the Diviſor, will produce the ſame De- 
pree as that Figure or Cipher in the Dividend is of, which 
lands oyer, or ar leaſt belongs to ſuch particular place of the 

2 9 Dirziar, 
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. Diviſor, at the firſt Queſtion ; becauſe the Degree | 
muft be ſubtracted from rhe like Degree above it. NR 


IV. Now among many Rules. that might be given to di: 
cover the Degree of the firſt Figure in the Quotient, and con- 
ſequently the Degrees of all the reſt, the preceding Founh 
Rule of this Chapter is ſufficient, namely, The firſt Figure 

' which ariſes in the Quotient, is always of the ſame Place 6 
Degree with that Figure or Cipher ,in the Dividend, which 

at rhe firft Queſtion ſtands over, or at leaſt belongs to the 
Place of Units in the Diviſor: The Reaſon is, becauſe if 
Figure ſtanding in the Units place of the Diviſor, be mult. 
plied by (or does multiply) a Figure of the ſame degree with 

that degree in the Dividend, which at the firſt Queſtion be- 
longs to the ſaid Units place of the Diviſor, the firſt place in 
the Product will be of that degree alſo, whether it be of lu. 
regers or decimal Parts: And conſequently the reſt of the 
in the ſaid Product ſhall be of the ſame Degrees with 

their correſpondent Degrees (or places) in the Dividend; x 
they ought to be, to the end that due Subtraction may be made 
(according to Obſervation 2.) : 

So in the Example before given, the firſt Figure 1 in the 
Quortent, will be of the degree or place of Tens, becauſe if 
the Figure 4 ſtanding in the Units place of the Diviſor 14.35, 
be multiplied by Ten, ro wit, the Degree which rhe Figure 6 
in the Dividend is of, that belongs to the ſaid 4 at the firſt 
Queſtion, it will produce Four Tens, to be ſubtracted from the 
ſaid Six Tens: In like manner if a Figure in the place of Units 
be multiplied by Units, rhe firſt ptacefin rhe Product will be 
Units; if by tenth parts of an Unit, or Integer, the firſt place 
in the Product will be Tenths, &c. 

Having explained all neceſſary Rules in Diviſion concern- 
ing decimal Fractions, I ſhall give a Taſte of their excellent 
Uſe. by the Two following Queſtions and then canclude this 
Chapter. | ; 


Queſt, 1. A Merchant bought of Gold-Plate 356 Ounce!, 
13 Penny-werght, and 15 Grains for 1160 Pounds ſterling, the 
Queſtion is What he paid for an Oznce ? Anſwer, 3. 5,1. 
very near. The Operation by Decimals may be after this 
manner, vix. 1 | | 


HF 


—— GG 
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By the Second Tablet of ReduRion the Deci) p 
mal of 13 Penny-weight — 2 
The Decimal of 15 Grains is.— 


—— * 


The Sum of thoſe two Decimals i. 68125 


. 


Therefore the Quantity of Plate in Ounce: 

and Decimal — an * 1s . ts 'T 356 .68125 
Then by the Rule of Three, Lays if 356 -68123 Qupces goſt 

1160 Pounds, what will 1 Ounce ? Here tis evideg thay if 1 

divide 1160 by 336 .68123, the Quotient will give the Value 


of an Ounce, to wit, 3 .252 Pounds, or 3 Pounds, 5 Shillings 
and d. very near, | 


356 .68125) 1160. .0000000 (3. 252, &c. 


Queſt, 2. Suppoſe the Length of the Trogica! Tear, (or the 
Space of Time in which the Sun running through the whole 
Ecliptick Circle, conſiſting of 360 Degrees, is returned to the 
ſame Eguinoctial or Solſtitial Point from whence he departed) 
to conſiſt of 365 Days 5 Hours, and 49 Minutes, the Queſtion 
is to know the Sun's mean or equal Motion for 1 Day, to wit, 
what part of 36e degrees the Sun moves thro' in a whole day ? 
The Operation by decimals, thus, | 


By the Tenth Tablet of Reduction the. def; | 
mal correſpondent to 3 Hours is — * ; 2033333 


The decimal of 49 Minutes is ————————0349277 
Thel dum of thoſe Decimals i. 24236.10 


Therefore the Time given in days and dæi- N 365 . 24236 10 
mal parts of a day 3 ͤ!ůüö⸗.. cen f 

Then by*the Rule of Three, if 365 . 2423610 days. give 360 
degrees (or a total Circumference). What will 1 day. give? Here 
if 1 divide 360 by. 365 242361, the Quotient will give the 
diurnal Motion required ; Which will be found very near 
98564, Sc. or 125554 parts of à degree, which decimal being 
reduced to the common Sexagenary parts (by rhe Fourth 


Rule of the twenty ſixth Chaptet) will give 59——$, Ge. and 
ſuch is the Sun's diurnal Motion very near, agcording to, the 
aforeſaid, Suppeſition, of the Length of the Tropical Nan. 
1 ſhall here add the vulgar Sexagenary Reſolution of this 
ueſtion, that by comparing both ways together, the 1 
| | ncy, 


teens a —A2ͤ4ͤ4„ͤ%„u:ꝙꝙͤͤͤ — 
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lency of decimal Arithmetik in Calculations of this Na. 
may be the more — 'T | _ Nats 


The aforeſaid Queſtion being ſtated d; 1 
| Three will ſtand — 8 888 35 * yoo 
| | Days Hours Min. degrees day. 
| : - 3 * 


The firſt Term in the Rule muſt be reduced into 2 | the d 
(by the Sixth Rule of the Seventh Chapter ;) ſo there | will be fluou! 


d 52 . | , and 1 
2 525949 minutes. | Char 
| D | H. M. as W 
: *h Num 
a — thing the t 
3 Nun 
1469 wit, 

730 
8765 V 
60 mer: 
— — | | Nur 
525949 Minutes CE for; 
EE: | Es : 1 Ws firſt 
Likewiſe the third term 1 day muſt be reduced to minutes, this 


which will be faund to be 1440, as you ſee by the follewing will 
Oppexation. „ 


1 Day or 24 Hours: | 2 as 2 

60 „ pro 

| | | kno 

| 1440 Minutes, : ret 

to 

Then multiply the third term by the ſecond, to wit, 1440 Th 
by 366, the Product is 318400, which being divided by the l 
firſt term 525949 (according to the Note in the Ninth Rule ſter 
of the Sixteenth Chapter) the Quotient will give 3272 parts | Fot 
of a Degree, which Fraction being reduced to the accu- Nu 
ſtomed Sexagenary parts (by the N inth Rule of the Seven- Ls 
| : I the 

teenth Chapter) will give as before 59 .8, &c. for the Sun's Me 
mean diurnal Motion; now which of theſe Two ways is the ani 
more expeditious, I leave to him who is $kill'd in both to de- gat 
termine. e * TE - 
w 
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The Rule of Three Direct in Fractionn. 


TO repeat ſuch Things as have already been declared 
T in reference to the Definition of this Rule, as alſo to 
be due placing of the Three given Numbers, would be ſuper- 
"ute! Bi fuous; and if reſpect be had to the Rules ef Multi pllcation 
Ul be and Diviſion in Fractiont delivered in the 10, 21, 26 and 37 ; 
Chapters; the working of the Rule of Three Direti in Frations 
25 well vulgar as deci mal, is the ſame with that in whole 
Numbers, vi. multiply the ſecond Number by the third (or | 
the third by rhe ſecond,) and divide the product by the firſt. 
Number, ſo the Quotient is the fourth Number ſought for; to 
wit, the Anſwer of the Queſtion. | 1 


* 7 x 


| | Otherwiſe thus in Vulgar Fra: ons. 85 


merator of the ſecond, alſo multiply that Product by the. 
Numerator of the third Number, and reſerve, the laſt Product, 
for a new Numerator ; again multiply che Nuinerator of che : 
firſt number by the Denominator of the, ſecond, alſo multiply 
this Product by the Denominator of the third number, 16 
will the laſt Product be a new Denominat̃or : Laſtly, the 
new Fraction (whoſe Numerator and Denominator is found 
a5 aforeſaid) is the fourth Number ſonghr, which, if it b& a 
proper Fraction, may (as occafion We be reduced to the 
known, parts of the Integer (by the Ninth Rule of the Seven- 
teenth Chapter ;) if an improper Fraction, it muſt be reduced 


7 


to its equivalent whole Number or mixt Number, by the: 
—_ = ; 


ö Thirteenth Rule of the Sevenreenth Chapter. rie 5 
5 Example, If 4 of a yard of Velvet be ſold for + of a pound 
| Herling, what will $ of a yafd coft ? Anſwer A. or 145.'9 3d, 
For according to the Rule I multiply the Denominator 4 by the 
Numerator 2, and the Produtt is 8, this 8 : J. . UL. 
I again multiply by the Numerator 5, and 4—:— 5 — 72 
the Product gives 40 for a new Numerator: ee 
Moreover ] multiply the Numerator 3 by the Denominator 3, 


+» 


and the Product which is 9 I, again multiply by the Denomi- 


wherefore I. conclude that 3 is the Fourth Number ſoughr, 


* 4 Sev ene» 


* 10 4 
» : 2 
F * 4 x 
* i x 
— S © > 


Multiply the Denominator of the firſt Number by the Nu? 


gator 6, ſo the laſt Produccais 34 for a new Denom inator; 


which if it be reduced (according to the Ninth Rule oi the. 


* 
ꝙꝙ — ͤ — — 
— * — — * — —ä—äöͤkH . y — — — — n = 
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| Seventeenth Chapter) gives 14 %. 9 2, for the Anſwer of the 
j4 . 4 z 1 8 n s ; 


II. When any of the Three given Numbers is 4 whols 
| Number, or mixt Number, ſuch Number muſt firſt of all be 
| reduced te an improper Fraction (by rhe Tenth or Eleventh 
| Rule of the Seventeenth Chapter) to the end that all the 
Three given Numbers may be Three Fractions : And farther, 
ii after ſuch Reduction, the firft and third Numbers be not 
Fractions of Inregers of the fame particular Denomination 
ſuch of rhe ſaid Numbers as is of rhe leſſer Denomination, muſt 
be reduced to a Fraction of the greater (by the Sixteenth Rule 
| of the Seventeenth Chapter ; ) which Preparations being per. 
formed, the reſt of the Work is to be proſecuted according to 
the Firſt Rule of this Chapter. An Example of this Second 


Rule here follows. If a Quantity of Amber-greece weighing IL 
5 Ib. Troy, be ſold for 60 J. Sterling, what are 19 4 Grains | Four 
worth at that Rate? Anſwer, 55454. or 2 5. 4733 d. wi | 
This Queſtion being ſtated according 7 - 3 Anſs 
the the er Rule of the Eighth Cha- Ib. J. p A 
pter will ſtand thus 51 —560— 19 thi 
Theſe Three Numbers will be reducedy ß "f( 
by the Tenth and Eleventh Rules of the(/b. I. gr 14 
venteenth Chapter) to theſe improper ( *3—* — . £ 
Fractions. — — — — ron nns ms | Y | on 
But fince the Third Number grains-Troy is not a Fradii- = 


on of an Integer of the ſame Name with the firſt (which is a 
Fraction of a Pound-Troy,) ir muſt be reduced to 4 Fradt- 
on of a Pound- Trey, thus, 2 gr. is f of T of x5 of 55 
a Pound- Trey, which compound Fraction will be reduced (by 
the Sixteenth Rule of the Seventeenth Chapter) to this fingle 15» 
Fraction, to wit, 73% ib. Troy, and ſo the Three Numbers | 
will at length ſtand thus in the Rule. | 15 


17 1b.— 7 4 A ILY A | 


Then working as in the firſt Example of this Chapter, the 
| Anſwer will be found 5553451. which being reduced (accord. T 
ing to the Ninth Rule of the Seyenteenth Chapter) is found 
A 4 ͤ ͤ », ̃¼« ons 7 
Another Example, When + of 2 of a Ship is valued at 0 
147 —1 5. — d. bow much is the whole Ship worth ? 


Nos, 


Anſw.. 49 1 l. 17 .— 6 . 


n 
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Note, When in any Queſtion whatſoever a compgund 
Fraction, to wit, a Fraction of a Fraction, is one of the given 
Numbers, ſuch compound Fraction muſt firſt of all be fedu- 
ced ro a fingle Fraction (by the Sixteenth Rule of the Seven» 
renth Chapter ;) ſo here, che compound Fradtion + of + being 
all be educed ro a fingle Fraction gives 3? or 53; then ſay if 28 
eventh be worth 147 1.— 115. — 4. | ite: 1 Ae 
what is 1 or the whole Ship Ship. I. . d. Ship. 
ther WI vorth? After due Reduction is 214711. 
e no. nde by converting the 147 l. 


* 11:3 4. into Pence, and xhat Number .of Pence, as 5 
t brd Number 1 to improper 'Kractions, che Three Nut. 
due bes will Rand in the Rule Ms,, 
hg to 0 „ — 1— et 
cond I 191 = 49 $ 2 V SIQUTE g. 28 {11.31 
hin . 11, Proceeding as in the Firſt Rule of this. Chapter, rhe 

Fourth Number will be found ro be 415 which being redu- 


9. An Example of the Rule of Three Dire& in Decimals may be 
19; this chat follows, If 19 Owncer, 3 Penny weiglu, and 5 Grains 


ety near. 
I. A 
boy on in the Twenty third Chapter, he Decimal 6. 1 
A- Fraction correſpondent to Three Penny · weight, is- 5 
a Alſo the Decimal of 5 Grains is _ 0104Þ 
- The Sum of thoſe two Decimals Is —————,160416 
0 | ; | e455 22. e 6 AN 
y | Therefore the firſt Number in the Rule of mk 858 
le 18— — - 3 5 8 n 19.1604 16 


Again, by the firſt Tablet of the before- menti- 
oned Table, the Decimal af 10 Shilling i 
Allo the Decimal of 6 Pence i —. 025 


The Sum of theſe two Decimals .. 325 


The ſecond Number then in the Rule of T1. 
Three i üĩũ%ñõ ,. 
And farther, by the ſaid Tablet 2. the Decimal 
of 2 of an Ounce or Ten Penny-weight is. 3, there - O. 
fore the third Number in the Rule of Three is 5 5 


X 2 So 


» 


The Mere Rule of Hired 7 a Book! 
te 2 
10 {ou 
a 0) (Ne 6557 
© he 


, 56 


80 that after the ſaid Reduction is finiſh'd, 
LES will ſtand in the Rule thus: * 


1 i 


. 


| Laſt, Mulptying 1 Rey are bb third, and 
"dividing the Product by the fitſt Nun mber e: to the bers 4 
Rules uf Multiplichtion And 1 Powe Derimals delivered in ue by 
Nig wenty i 25 and Twettry feventh Char apters) the fourth Lf 
_ will be rhis,” To with 155 8. Nc. har is four Pounds a Nut 
, and; 2245 Parts of'a 25 which Decimal being re. 4 fol 
2 (according to the Fourth Rule of the Twentß fixh ariſes 
Chapter) gives 175. — 10 4.3 far. Chap 
The Proof of the Rule of Three Dired in Fraftions is the 0uce* 
{ame as in whole Numbers, reſpect being had 70 he Rule eſt 
- of Multi Pricktion 'of Fraftions. MO | £4 
1hoT g 1h 5 Du ien n 15 FF (ua 
— ——— — — — "_ — I; 
1} ,13J1G EL: nnn 2 21 id 2 TP; L 3 | Whe 
12 H A: Loom XN 1 
11 A ut 9139 © 1 
39 ” The Iruerſe Rule of Three in Halber 5 plac 
144 'sY. > — | Dis ſtan 
L Fer a Queſtion 1 chis Rule! is Auly: ſtared A 
(accerdig to the Seventh Rule of che Eighth Chapter) bef 
12 prepared if nce d require, according to the Seeond Rule or 
of the Twenty eighth Chapter; the Operation will be the =: 
ſame as in the Rule. of Three Inverſe-in whole Numbers, reſpect 
being had ro the Rules of Multiplication and Diviſion in Frattr 
ons, viz. multiply the firſt Number by the ſecond, and divide 
the Product. by the third; the Quotient is the fourth * 
2 fought, to wit, the Anſwer of the Queſtion. 
3 Or thus, in Vulgar Faction. 55 5 
ply the Denominator of the third Fraction by the ſol 
Numerator of the ſecond ; alſo multiply that Product by the or 
Numerator of the firſt. Fraction, and reſerve the laſt Product w. 
for a new Numerator; again, multiply the Numerator of the (a 
third Fraction by the Denominator of the ſecond ; allo mul M 
tiply this Product by the Denominator of the firſt Fraction, tl 
ſo is the laſt Produc: a new Denominator ; Laſth, This N 


new Fraction is the Fourth Number ſought, or alen of the 
Queſtzon, 
Example 


4 


<  — ̃ — us on ICE AC AO 
= — — oy, 
—— ———U—— — — — —' 


Example, If Cloth, which is, 1 + yard in breadth and 34 yards 
\ length will make a Cloak, how) much in length of Stuff 
ich is J yards in breadth will make a Cloak of the ſame 
tignels with the former ? Anſwer, 9.4 yards. | 


Se 


will ſtand thus — 1 5—327— 
en (after the firft and ſecond Num- 2 y . 
bers are reduced to improper Fractions) r — 
me Three Numbers will ſtand uns 0 % % 1 A TÞ cage 
Laſtly 8, 7 and 7 being multiplied continually give 392 for 
Numerator; alſo 5, 2 and 4 being multiplied continually give 
go for a Denominator, whereby this improper :Fracrion 22 
ariſes, which (by the Thirteenth Rule of the Seventeenth 
Chapter) will be found to be 9 32, or (the Fraction: being re- 
Juced to its leaſt Tearms) 94, which is the Anſwer of the 
Queſtion. : | , - | 1 2 1 


. 


Quarter, the Penny White-Loat ought ro weigh 8 Ounces and 
1: Penny-weight of Troy-weight; what ought it to weigh when 
| Wheat is at 36 £Lillings the Quarter? Anſwer, 9 ounces and 
111% Penny-weight, "21'S "1-1 

The Three given Numbers being duly ↄ pence p. w. pepuce 
placed in the Rule and reduced will ep. ***. 3. 7 
ſand thus - — k 


before given, the Anſwer will be found 181 7335 Penny-weight, 
or ꝙ Ounces, 1 547} Penny-weight. 


1 — 


— »„ 


CHAP. XXX. . 
The Double Rule of Three in Fractions. 


PHE Double Rule of Tree is ſo. called, becauſe it is 


compoſed of two ſingle Rules, and may either be re- 
the ſolved at one Work by the Rule compound of Five Numbers, 
the or elle by two diftiact Single Rules of. Three; which latter 
uct way, to ſuch as underſtand the Rule of Three in Fractions, is 
the (as I conceive) leſs troubleſome in the ſtating, and (in the 
ul- Method whereby I intend to proſecute it) the ſame in Opera- 


Numbers, then in Fractions. 


th 


The Three Numbers being duly plas 2 bron Fs - 


Exaniple 2. Suppoſe when Whear 1s at 2 l —_ s = 64. the 


And if the Operation be proſecuted according to the Rule 


tion with the former. This I ſhall manifeſt firſt in whole 


Example 1. 


18 The double Rule of Three Book | 


Example x. If I pay 28 Shillings for the Carriage ef; ( 
weight for 30 Miles, how much ought I to pay for the C 
riage of 17 C. for 84 Miles? Anſwer, 13 lmmb $6 d. 2. 

f the Five given Numbers I make choice of Three (4 
as will make a Single Rule of Three, and ſay | 


Shill. *. 


which Rule I find (by the Third Rule of the Ninth Chapte) 
to be direct, and therefore I multiply the third Number j 
by the ſecond 28, and the Product which is 476 I place as 4 
Numerator over the Diviſor as Deneminator. The 
4 with this Fraction (whether it happen to be a proper c 
improper Fraction) and the remaining two Numbers in 
the Queſtion, which have not yet been uſed, I form a ſecoui 
Rule of Three, and ſay, 
miles ſpill, . miles. 
| — 477 — : 
which being a Rule of Three Direct, J work as a Rule of Tine 
in Fraftions, according to the Firſt Rule of the Twenty eighth 
Chapter, and ſo find the fourth Number to be e? f. or 
13284, | * 
6 Or the firſt Single Rule being varied, the Operation vill be 


5. 
Exam} 
5 |. 85 
Lo 


* 
L. 


2. 


| 2 el © al 

I. By a Rule of Inverſe, 36. 3—8 4 nnd £2 
= „ 
2. Zy a Rule Direct, r: 42 : : (7 
| Othberwiſe thu, — 
| © C. m. 
1 * 


99 3 Sh. m. e . | 
2. By a Rele Dire, "535: 1: 17: (rf 


Thus you ſee the two Single Rules varied Three manner 
of ways in reſolving the Queſtion propos'd, and every way 
produces the ſame Anſwer, the like Diverſity may be found 
in all Queſtions reſolvable by the Doutle Rule of Three, or Rule 
compound of Five Numbers 
Example 2. 


5 hmm] 99 4 
Zy 2 Single Rules of Three, thus 2 
| r 
1. By 4 Rule Dired, 1: 5: . (25, 


oc; TS. yu 
2. By 4 Rule Direfi, 3; *555 22 1: (53592, 


or by theſe two fingle Rules. 


!. year 1. 
1. By 4 Rule Dired, : : 53: (25 


: . 
2. By 4 Rule Dirett, : 


Otherwiſe thus 


3 „ „„ year 
1. By 4 Rule Inverſe, : 1:: 7: (1725, 
ER ͤ = 
2, By a Rule Direkt, 18: :: 11: (3482 


Thus by 2 ſingle Rules of Three, varied three ſeveral ways; 
you ſee the Anſwer of the Queſtion to be 52522 J. to wit, 


* 


1 : - 1 1 ht. 4 


CHAP. XXXI, 
The Rule of Falſe in | Frafljons. 


— 


: to the Rule of Three, or any of the vulgar Rules in 
4rithmetick ; the beſt Refuge for ſuch as are not acquainted 
with A/gebra, is the Rule of two falſe Poſitions, which, for that 


briefly touch upon in Fractions. 


s XXX. The Rule of Falſe, Rc. _ 


Example 2. If 4 l. in J of a Year, gain 2£/, whgr will 
0 |. gain after that Rate in 11 of 1 Year? Anſwer, 3522 l. 


. W HEN a Queftion propoſed cannot readily be applied 


It has already been handled in whole Numbers, 1 ſhall the more 
II. When 


x60 Ie Rule of Falſe © Book 


II. When a Number is ſought by a Queſtion, you are to feign , 
ſuppoſe ſome Number taken by gueſs co be the Number ſougy 
and ro make Tryal whether that feigned Number will anſwer 
the Conditions in the Queſtion or not, by comparing the 


Number reſulting at the end of the Work, with the given 2.1 
Number proceeding from the true Number ſought; and if vou ervar 
find both thoſe Reſults ro be the ſame, then is the Numbeſ i fiping 
which you firſt took by gueſs, the true Number or Anſwer oH nuch 
the Queſtion : Bur if the Number reſulting from the ſuppoſ. 6 
titious Number be either greater or leſs than the given Reſul, IS 


with which it ought ro be compared (to fee whether you hare 
hit the mark or not) ſuch Exceſs or Defect muſt be noted for 
the Errour of the firſt Poſition, to wit, an Exceſs muſt be figni- 
fied by this Note + ; and a Defect by this 

III. In like manner a ſecond Number muſt be feigged, and 
after Tryal is made therewith, ro ſee whether it will peiform 
the Conditions preſcribed in rhe Qseſtion, by comparing the 
Reſults as aforeſaid, the Errour of this ſecond Poſition, if too 
much is to be noted by ＋, if roo little by ——, as before, 

IV. After the Errours of both Poſitions are diſcovered, the 
two Numbers before ſuppoſed or feigned to be the Number 


ſoughr, muſt be multiplied by the altern Errours, that 1s, the 00 
firſt Poſition by the ſecond Errour, and the ſecond Poſition b) ... 
the firſt Errour; then if the Notes of the Errours be unlike, to det 
wit, one of them , and the other , the Sum of the laid Wl 
Products is to be taken for a Dividend, and the Sum of the 

Errours for a Diviſor: But if the Notes of the Errours be both 

alike, to wit, both of them +, or both —, the Difference 
of the ſaid Products is to be taken for a Dividend, and the 
Difference of the Errours for à Diviſor; laſtly, the Quotient N 
ariſing from the Diviſion (made by the ſaid Dividend and Dr ei 


viſor) gives the true Number ſought, or anſwer of the Queſtion, mul 
if it be ſolvable by the Rule of Falſe, Theſe Rules are the Bi by! 
ſame in Subſtance? with thoſe delivered in the 15th Chapter, the 
and may be farther illuftrared by the following Queſtions, | err 


Queft. 1. A Gentleman bir d a Servant for 'a Year, for 6 il of 
e ſterling, and a Livery-Cloak vajued at a certain Rate, Bi a, 
ut ir happen d that ? of the Year being expired, they fell at of 


Variance, and the Gentleman put away his Servant, giving him (w 
the Cloak together with zo Shillings in Money, which was the anc 
Servant's full due for the Time of his Service, the Queſtion 1s the 


to find what the Cloak was valued at? Anſw. 2 l.— 8s. — 0 2 ad 
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ook 3 0 % . . =p 
"43 1. 1 ſuppoſe the Cloak to be valued at 3 Pounds, and then 
1 80 ſeek how much thereof was due to the 2147 Ol enn 2 at" 7 
1 o much A of a Year Al. —.— 1 (41 
cin That offs 

| 2, I likewiſe find what part of the 6 Pounds was due , the 


bing, If 1 Year give 6 Ponnds, how „. l. 
much 22 of the Year ? Anſwer, 1 1. 1 3b, 


Cloak to be 2 8 and Proceeding in every reſpect as with 
ah de frt Suppoſition I find the Errour to be + too little, ſo that 
Gia the two Poſitions with their Errours will be as you ſee: ' © N 
f the ' P ofi. Er: 
ence 1 aw 7 ff 27 244 45 
the | | j TUE sf 15 IE es 4 4 10 
75 Now in regard the Errours are Fractions j T may take in 
z their ſtead whole Numbers in the ſame Prop rtion, to wit, 
he mulriplying the numerator of the firſt Fraction (or firſt errowr) 

"15 „ s 


by the denominator of the ſecond, I take 

the Product which is 6 inſtead of the firſt Poſ. Err. 

errour =, likewiſe multiply ing the numerardr 3 | ＋* f 3 > 

4 of the ſecond Fraction by the denominator ' 1 — Z2|af2” 

i of the firſt, I take the Product which is⸗ qüũx-).q 

8 4 inſtead of the ſecond errour 4, Or inſtead 6&6 © 
2 


—— 
2 
ding the Products together — the Signs are — 

1 | the 


— - ho 
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the Sum is 12 for a dividend, and the ſum of the errours 3 and 25 
5 for a diviſor, ſo the Quotient will be found to be 2+1, 10 
much therefore was the Value of the Cloak, as will eaſly 
appear if Tryal be made with 24 l. in the ſame manner as with 
the firſt feigned Number. 3 
\* Queſt. 2. Vitruvius - lib. 9. cap. 3.) reports that King Hin 
having given Orders for the making of a Crown of pure Gull 
was informed that the Workman had detained part of the 
Gold, and mixt the reſt with as much Silver as he had ſtole of 


Gold; the King being much diſpleaſed at the Deceit, recom. 


mended the Examination of the Buſineſs to the famous Archi. 
amedes of Syracuſe, who without defacing the Crown diſcover! 
the Cheat in this manner; viz. Experience telling him tha 
a Quantity of Gold would poſſeſs leſs room or ſpace than the 
ſame Quantity of Silver, and conſequently that a mixt Maſs 
of Gold and Silver of the ſame Quantity would take up ſome 
mean ſpace berween the two former, he made a Maſs of pure 
Gold of the ſame weight with the Crown, likewiſe another 
Maſs of Silver of the ſame Weight; then having pur the 
Crown, as alſo the other two Maſſes ſeverally into a Veſſ! 
filled up to the Brim with Water, he diligently, reſerv d the 
Water flowing over into another Veſſel, and from thoſe 3 e. 
veral Quantities of Water ſo expell'd, he found out the Quan 
tity of Gold and of Silver in the Crown: Bur fince Vitruvius 
has not deliver'd the practical Operation, I ſhall here ſhew the 
ſame after the manner of Cardanus, Gemma Friſius, and other 
Arithmeticians. 1 7 
Loet us therefore ſuppoſe the Weight of the Crown, as alſo 
of the two ſeveral Maſſes re have been $5 /. Suppoſe alſo that 
by putting the Maſs of Gold into the Veſlel, 3 J. of Water 
was expell d; by putting in the Crown, 3+ l. and by putting 


[ in the Maſs of Silver, 4x/. The Queftion therefore is to l 
know how much Gold and how much Silver the Crown was e: 
; compoſed of, This may be reſolved after this manner. - Sup- | 
EEE” + - _ poſe 31. of Gold to be in the Crown, then a 
f 32 —3—0(1f there remain d 2 J. of Silver; now ſay f 
| 5 = 4 —2—(15 by the Rule of Three, if 5 l. of Gold expe! Wl © | 


3 . 3 1, of Water, how much 3 f. of Gold? 
Anfwer, 1 4 l. Alſo if 5 J. of Silver expel q + J. of Water, how 
much 2 l. of Silver? Anſwer, 1 +1. of Water; add therefore the 
j Water of the Silver and of the Gold together, to wit, 14 and 
| 14, ſo there will ariſ® 35 J. of Water: This ovght to have 
$ | been 3 + J. (for ſo much overflow'd by putting in the Crown; ) 
f but it is too much by 22; therefore 22 is to be noted with Þ 


LN 
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for the Errour of the firſt Poſition 3 J. Again, feign-another:Quan- 
icy of Gold to have been in the Crown, to wit, 2 i. therefore 
there remain d 3 l. of Silver; then ſay : 
if 5 J. of Gold expel 3 % of Water, how 5—2——2—1if 
ter: Alſo if 51 of Silver expel 4 l. of 
Water, how much 3 l. of Silver ? Auſw. ire, then add 1 +/. 
unto 277, the Sum will be 3:4 /. of Water. This ought to 
have been 371. but it is too much by 3+. Therefore 2 igt 
be noted with ＋ for the Errour of the 3 
ſecond Poſition 2 J. Here becauſe the Pos, Er. 
Errours are Fractions having a common 3 1 2 7 
denominator, I take their numerators, 7 21 + 3+ 13 
and 13 inſtead of the Errours, then mul. — 
plying croſs-wiſe, to wit, 3 by 13 the 39 oaks, 
product is 39 ; alſo 2 by 7, the Product | 14 | 
is 14, which ſybrracted from the for- m——— 
mer Product 3g {becauſe the Errours are 6) 25 (4+. cf Gold. 
| alike) leaves 25. for a Dividend ; alſo | | „ 
the Difference between the errours 7 and 13 is 6 for a Diviſor 2 
Laſtly, dividing 25 by 6, the Quotient is 4 4; ſo much Gold 
therefore was in the Crown, and conſequently (becauſe the 
weight of the Crown was 5 J.) there was I. of Silver, which 
may be proved thus: Say, if 3 J. of Gold, expel 3 l. of Water, 
how much 4 | of Gold? Anſw. 2 fl. of Water: Again, if 30. 
of Silver expel 4+ of Water, how much J of Silver? Anſwer 
31, of Water, which being added to 25 J. the Sum is 3 4 J. of 
Water, to wit, as much as flowed over when the Crown was 
put into the Veſſel. 8 725 5 DNT 
Here note, That in making a Tryal of this Nature, there 
is no Neceſſity that the Maſs of Gold or of Silver be of the 
ſame Weight with the Crown, or whatſoever thing is to be 
examined, but of what notable part of weight you pleaſe. 
Note alſo; that for the more eaſie diſcovering of the Divi- 
dend and Diviſor by the Notes of + and — according to the 
Fourth Rule of this Chapter, the following Verſe may be a 
Help ; to wit, 5 65 * 


Addito diſfmiles, ſubtrabiteque pares. 
Or thus, (ö 


Notes being unlike, Addition male; 
If like, leſſer from greater take. 


„ i 


ſtration of it in the Ninth Chapter of the ſame. - 


a . " x 


— 0 
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11, The Reader may fee more Queſfiont to exerciſe the Rule of 
« Falſe in the Temth Chapter of the Appendix, and the Demon 
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II. In the Extraction of the Square-root, the Number pro- 
poſed is always conceiv'd to be a ſquare Number, that is, a 
certain Number of little Squares comprehended within one 
entire great Square, and the Root or Number required is the 
ſide of that great Square, as will readily appear by this Dia- 


gram, where you ſee 25 little Squares contained within one 


great Square; now if the ſaid Content 23 be given, and the 

Side or Root of the Square containing the fi 

35 required, the Invention of ſuch Side or Roor 'is:called the 

Extraction of the Square-root'; which Root muſt be ſuch, that 

if it be ſquared, that is, multiplied by it ſelf, the Product will 
e equal to the ſquare Content firſt given: So 5 is the ſquare 


oor of 25, for 5 times 5 is 25. Likewiſe this Square Num- 


ber 49 being propounded, its Root is 7. 
It. Square Numbers are either'fingle or compound. 


I A 


c — 
5 1 * + k =y * 4 . : 
—— LAW | A FY 2 — — * _ 8 
r l ds ad _— — W 4 1 =” _ . 
3 * : 83 * » 


'The ExtruS#ivn of' the Square (or Quadrate) Ru 
J. TPHE Extraction of rhe Square-Root is that, by which 


J having a Number given, we find out another Num- 
ber, which being multiplied by it ſelf, produces the Number 


aid 25 little Squares 
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IV. A ſingle [quare Number is that, which be ing rodu- 
cd by the multiplication of one ſingle Figure og 
by It ſelf, E always lefs than ioo 2 80 23 is a Afintle ſquare 
ingle ſquare Number produced by 3 licewiſe nber. 
4 is a ſquare Number produced by 2. f 1513-00 a4 

V. All the ſingle ſquare Numbers together with their re- 


ſpective Roots are expreſſed in the following Table. 


Rove; | Squares: T T9 whe 36 T7" MA a 
du Ren: ln ta tals 6 dg 


Here in the uppermoſt Rank of the Table are placed rhe 
fngle ſquare Numbers of every particular Figure, and in the 
aber their reſpective Roots; and therefore if it were de- 
manded, What is the ſqare-ro0t of 36, the anſwer will be 6. 
o the ſquare-root of 16 is 4; rhe Muare- root of 9 is 3, Rec. 
* contrarily the ſquare of the root 6 is 36: Alſo rhe ſquare 
t 3 18 9. S ' | HI ALI 2) 

M. When a ſquare Number is given, that exceeds not 
106, and yet is none of the ſquare Numbers mentioned in 
the Table, for its root you are to take the root of the ſquare 
Number that being leſs, yet comes neareſt to it: So 45 be- 
ing given, the root that belongs unto it is 6, and 10 being 
given, its correſpondent root is 3. 5 

VII. A compound ſquare Number is that which being 
produced by a number (that conſiſts of more FF, 
places than one) multiplied hy it felf, is never 7 Oy | 
leſs than 100: So 1024 is a compound ſquare. 1 1 
number produced by the multiplication of 32 : k 
multiplied by it ſelf. 3 15 221 —.— 
VIII, To ptepare any ſquare Number given for Extraction, 


ne put a point over the firſt place thereof on the Right-hand (be- 
he ing the place of Units Fd proceeding towards the Left- 
es hand, paſs over the ſecond place, and put another point ever 
ie the third place, alſo paſſing over the fourth place put anorher 
it point over the fifth, and ſo forward in ſuch manner that be- 
l een every two points Which are next one to the other, one 


place will be intermitted: So if the ſquare / rbot ß 
1924 be required, the firſt point is to be placed over 
4, and the ſecond over o às you fee, and ſo many 1024 
points as are in thar manner placed, of ſo many Fi- 
gures the root demanded will conſiſt. 341 oe 
IX. Having 


* 2 : 


166 * . The Extraction 7 Dook 
I. Having thus prepared your Number, you may ſee 
| diſtributed by che e prepared ſeveral ſquares: So in 2 
Example, 10 is the firſt ſquare and 24 the ſecond; like. 
VWio.iſe if, chis number 144 were propounded for Extradi 
144 on, after points are duly placed according to the 

: Rule, you will ſee x to be r firſt ſquare and 
the ſecond. 9 | 

X. Having drawn a onckat Line on the Right-hand 
the Number given for Extraction (after the ſame manner: 
is uſually done in Diviſion to denote the place of the Due 
tient. find the root of the firſt ſquare, and 19 * it in u 
? 1 : So I find, by the Sixth Rule — 
1 g. 3 to be the correſpondent root of 10; who 
1024. (3 fore I write 4 in the Quotient, and then the Wark 
. Will ſtand as you ſe. 


3 VI. Subſcribe the ſquare of the Figure f ber 
1024. Ge, in the Quotient under the firſt ſquare of the Num * 
[9 ber given, as you ſee in the Margin, Wor 


XII. Haviog drawn a Line under the ſquare (of the Fipue 
vile; 2: placed in the Quotient, ſubſcribed as aforeſaid, 
AI 2 fubtract the ſame out of the firſt ſquare of th 


N 

2024. ( number propoſed, and place the remainder or esc 
under the Line; ſo the ſquare of 3 which is vill 1a 
— — being ſubtracted from 10, tlie remainder is 1, and tent 
* the Work will appear as you ſee in the Margin. N 
XIII. To the ſaid Remainder bring down the next ſquare pit 
3 of the given Number that is, write down the Fi- ol 

| 2 gures or Ciphers ſtanding in the two following de 
1024 or places of the number propounded on the Right rer 
9 hand of the ſaid remainder, ſo the ſquare 24 be. n 
—— ing placed next to the remainder 1, there will be 12 
124. found this number 124, which may be called the BN pla 


* = 
XIV. Double 8 being he number placed in the Quo- 

iꝛtient, and place the ſaid, Double on the Lefr 

x4 6p (2 of the Reſolvend, like a Diviſor : So the double 0 of 

- 9 3 is 6, which being placed before a crooked Line 

. on the Left-hand of the ee 124, the Work 

60124 will ſtand as you ſee, 

VV. Ler the whole Reſolvend, except che fil 
place tbereof on the Right-hand (being the place of Unis) 
be always eſteemed as a Dividend, then demanding how o- 
ten the Diviſor before found, is contained in the ſaid oy 


o 
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ay fre Wierd, and obſerving in thar behalf che Rules before taughr in 


| the MFirifion, write the anſwer-in the Quotient, and alſo 
>. A. the Right- hand of che Diviſor, to wit, between 
Emde Diriſor and che croeked Line: So if you ad 1024 (32 
the w often the Diviſor 6 is found in the Dividend 9 

and , the anſwer is 2 3 therefore I write 2 in tbe⁊äXꝗ⁶di. 
15 uetient and alſo after the Diviſor 6; as you ſee 62) 124 
hand n the Margin. 1 | £7 | 
inner . Multiply all the Number which ftands en the Lefr- 
und of the Reſolvend, (to wir, before the crooked Line) by 
de Figure laſt placed in the Quotient, and write the Product 
derly under the Reſolvend * wir, Units under 
mts, Tens under Tens, Gc.) then having drawn 1024 (32 
Line under the ſaid Product, ſubtract it from 
the Reſolvend, and ſubſcribe the remainder under 3 
the Line: So 62 being multiplied by 2, the Pro- 62) 124 
duct is 124, which if I ſubtract out of the Reſol- 124 
vend 124 the remainder is o 3 and thus the whole * | 
Work being finiſhed, the ſquare root of 1024 (the 8 
mmber propoſed) is found to be 32. N 


Note 1. When the Product before- mentioned exceeds the 
Reſolvend placed above it, the Work 1s erroneous, and then 
you are to reform it by placing a leſſer Figure in the Quo- 
went, . | 
Note 2. For every one of the particular Squares (diſtin- 
puſhed by the points) except the firſt on the Left-hand, a Re- 
ſolyend is to be ſer a- part, by bringing down to the remainder 
the congruent particular Square, as is directed in the Thir- 
reench Rule; and as often as a Reſolvend is ſer a- part, ſo often 
a new Dzviſor is to be found by doubling or multiplying by 
24ll the root in the Quotient (conſiſting of what number of 
paces ſoever.) 8 FA 
Note 3. The Work of the 10, 11, and 12 Rules for finding 
our the firſt Figure in the root, is but once uſed in the Extra- 
cion of the ſquare root of a number conſiſting of what number 
of places ſoever; but the Work of the 13, 14, 15, and 16 
Rules is to be repeated for the finding of every place in the 
coor, except *ac firſt, | oo | = 
The Practice of theſe Three Notes will be ſeen in the fol- 
lowing Examples. . 1 2 
4 1. Let it be requlred to extract the ſquare root 
43 22. | Cy | 1 | | 7 


Having 
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Having diſtributed the Number propos d into.ſeveral ſquares 

by points, as is directed in the Eighth Rule of this 
E Chapter, I demand the ſquare root of 4 the fit 
43623 (2 ſquare, which I find by the Fifth Rule of thi 


Chaj 
under 
temal 
find 
in the 
rracti 


4 Chapter to be 2; therefore placing 2 in the Que. 

dient, and the ſquare thereof, which is 4, under der, 

6 the firſt ſquare 4, I draw a Line, and Ebru. 1s gi 

2 ing 4 from 4 che remainder is o, which I ſub. Je. r 

ſcribe under che Line. This is always the firſt Work, which} of A 

is no more repeated in the whole Extraction (as was inti. tho 

mared in the Third Note afore- going.) 1 

Then bringing down the next ſquare, which is 36, and 5 

placing it next after the remainder o, the Reſolvend is 36; Ml 

and doubling the root 2 in the Quotient, the Product is | * 

for a Diviſor (by the Thirteenth and Fourteenth Rules) and * 

the Dividend will be 3 (by the Fifteenth Rule ;) I demand I fe 

therefore how often the Diviſor 4 is contained 3 

.in the Dividend a, and not finding it once con · 0 

43623 (20 trained in it, I place © in the Quotient, and alſo 570 

4 next after the Diviſer 4 ; and becauſe the Pro- ; 

— duct of 40 multiplied by o (rhe laft Character 1 

40) 36 in the Quotient) is o, the Reſolvend 36, from * 

i which the ſaid Product ought to be deducted, " 

1 remains the ſame without alteration ; therefore I bring down ng! 

| 23 the next ſquare, and place it after the remainder 36, ſo 28 
will 03623 be a new Reſolvend, then doubling the whole 
if rar in the Quotient, which is. 20, the Diviſor will be 40 
[ (according to the ſecond Nate before-mention- 
| . ed, ) and the Dividend will be 362 (to wit, all 

43623 the Reſolvend except the firſt; place on the a 

| Righr-hand by Rule Fifteenth) therefore I de- 5 

4 mand how often the Diviſor 40 is contain d in * 

— die Dividend 362, or how often 4 in 36, and wo 


40003623 though ir be 9 times in it, yer (according the 
|! firſt Note afore-going) I can take but 8, for if * 
I ſhould take 9, and proceed according to the Fifteenth and . U 
Sixteenth Rules, a number would ariſe greater than the Re- y 

ſolvend, from which ſuch Number arifing ought to be ſub- Bi fie 
tracted :) Therefore I write 8 in the Quotient, and alſo after 
the Diviſor 40; this done, I multiply 308 (the number on 
the Left · hand of rbe Reſolvend) by 8 rie Figure laſt placed 
in the Quotient, and the Product, to wit, 3264, J une 
8 \ ; , under- 


2 
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uderneath, and ſuhtract from the Reſolvend 3264, ſo there will 


remain 359; thus the Work being finiſhed I 

ind 208 to be the Number of Units contained 
- the Root ſought; and becauſe aſter te EX. 43623 (208 
action is ended there happens to be a remain-— 4 

ter, to wit, 359, I conclude that the Rot 
15 greater than the ſaid 208, bur leſs chan 209, 408) 03623 

et how much it is greater than 208, no Rules 3264 

of Art hitherto known will exactly diſcover, — 
tho! we may proceed infinirely- near, as in the 359 
next Rule will be manifeſt, | | ; 


MI. To find the fractienal part of the root very near, a 
competent Number of Pairs of Ciphers, to wit, oo, ooo, 
200000, Or oOoc oO, &c, are to be annexed to the num- 
ber firſt propeſed, then eſteeming the ſaid given number with 
the Ciphers annexed to be but one entire number, the Ex- 


naction is to be made according to the preceding Rules, 


and look how many points were placed over the number firſt 


gyen, ſo many places of Integers will be in the root, the reſt 
of the root towards the Right-band will be the Numerator of 
: decimal Fraction, which Numerator conſiſts of ſo many. 
rlaces as there were points over the Ciphers annexed : So if 
13623 were given as before, to find the root thereof (accord - 
ng to this Rule) annex Ciphers in this manner, and then if you 
extract it according to the Rules afore-going, you'll find rhe 


43623. 00000 (208 . 861, &: 


root ariſing in the Quotient to be 208.861, that is 208 ; 
and becauſe after the Extraction is finiſn d there happens to 
be a Remainder, I conclude that 208 7 is leſs than the true 
or exact root, but 208 is greater than it; ſo that by an- 
nexing three pairs of Ciphers to the Number propounded, you 
will not miſs 755+ part of an Unit of the true root; alſo by 
annexing 4 pairs of Ciphers, you will not miſs +54 part of an 
Unit, and in that Order you may proceed/infititely near, when 
you cannot obtain the true root. The whole Operation of the 
laid Example here follows. 


* | 4323. 
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43623. 55 (208 . 861, Kc; 
4 | The root 
108) — 
3264 ä 


4168) 390 
133 344 


41766) 255600 
5 230596 


41772 21) 5 504 
417721 | 


is. C; 


82679 


Again; if 10 were propos 'd to be extracted, you muſt pre: 


pare it thus, 
10. ©£0000000000000 ) 


And then the Root thereof being eee, a 1625776 Yo 
Toooo07 


will be — — 
Which (according to the Third Rule of 


tho Twenty f ſecond Chapter) may be writ 3. 1622776, &. 
US — 

See here | part of the Work in the Traction of the Root 10, 
which may give you a Light * | Underſtanding of the reſt, 


® .- . . - * . ® ©® 


10. . 6. — &c; 


6322) 14400 
12664 - 
63242) 173600 
126484 
£32447) 49116 
F 


5 . 
ä Il The 
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XVIII. The Extraction of the ſquare Root is proved by 
nultiplying the Root by it ſelf, for that done, BR 
the Product (in ſuch Caſe, when there is no The Proof. : 
Remainder after the Extraction is finiſhed) will | 
te equal ro the Number whoſe ſquare Root was enquired ; ſo 
in the firſt Example of this Chapter, the root 32 being multi- 
plied by it ſelf, produces 1024 the Number propounded: But 
when after the Extraction is finiſhed , there happens to be a 
Remainder, and that the Root is found as near as you pleaſe, 


ing Ciphers, as in the Seventeenth Rule) then ſuch mixt Num- 
ber being multiplied by it ſelf muſt produce a mixt Number 
leſs than the Number firſt given for Extraction, yet fo naar it, 
that if the Figure ſtanding in the laſt place of the Numeraror 
of the Decimal Fraction in the Root be made greater by 1, 
and then the mixt Number fo encreaſed be multiplied by it 
ſelf, the Product muſt be greater than the Number firſt ptp- 
poſed : So in rhe Example of the Seventeenth Rule, if 208 
I .861 be multiplied by it ſelf, it produces 43622. 917, &c. 
which is leſs than the given Number 43623, but if 208 .862 
be multiplied by it ſelf, the Product will be 43623. 335, &c. 
which 15 greane ISS. I COR he” 


JI. The ſquare Root of a Fractjon is found in this manner, 
viz. extract the Root of the Numerator (by 
the preceding Rules of this Chapter) which To extralt 
Root ſhall be a new Numerator. Alſo the Root the jquare root 
of the Degominator is to be taken for a new of a Faction. 
Deneminator : So the new Fraction will be | 
the ſquare Root of the Fraction farſt propoſed,” Thus the ſquare 
root of 2 is 2, viz. the root of 9 is 3 for a new Numerator, 


if the Fraction whoſe ſquare root is required be not in its 
leaſt Terms, ir muſt firſt of all be reduced by the Fourth Rule 
of the Seventeenth Chapter, before any Extraction be made; 
for it frequently happens that the Fraction firſt given has not 
2 perfect Root, but when ſuch Fraction is reduced to its leaſt 
Terms, the root thereof may be extracted: So in this Fracti- 


on r each term is incommenſurable to its ſquare Root, viz. 


neither 8 nor 18 has a ſquare root expreſſible by any true oc 
rational Number; but the ſaid 2g being reduced to its leaſt 
terms 4, the root of this may be extracted, for the Root of 


4 is 2 for a new Numerator ; alſo the root of 9 is 3 for a 
| 2 2 | new 


in a mixt Number of Integers and Decimal parts (by annex- 


alſo the root of 16 is 4 for a new Denominator. In like man- 
ner the ſquare root of + is +. But here note diligently, That 
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new Denominator; ſo that + is found to be the ſquare Rog 
of g. (equivalent to 19 e 
XX. When either the Numerator or Denominator of 2 
Fraction has not a perfect ſquare Root, ſuch roor is uſually 
expreſs d by prefixing this eg V or V q. before the 
Fraction given: So the ſquare root of 22 is fignified thus, 
zz, or thus / q. 1, becauſe the root of 24 cannot be ex- 
preſs d by any true or rational number whatſoe ver, yet it may 
be found very near, as in the next Rule. | 
XXT. The ſquare root of a Fra&ien which is incommen- 
| | urable to its root, may be found near, in this 
To extra the manner, viz, reduce the Fraction - propoſed to 
ſquare Root à Decimal by the Third Rule of the Twenty 
2 Fr5- third Chapter: The more places are in the De- 
ure, „ Cimaß the nearer will the root be found, but 
wy. a -< ay the Decimal muſt conſiſt of an even Number 
Tu of places, viz. either of Two, Four, Six, Eight, 
or Ten, Oc. places; then extract the ſquare Root of chat Deci- 
mal, as if it were a whole Number, according to the Rules 
afote-going, which root found fhall be a Decimal expreſſing 
near the ſquare Root of the given Fraction, 
So if the ſquare root of 23 be required near, reduce the ſaid 
23 to a Decimal (by the Third Rule of the Twenty third 
Chapter) which is found 8 123, &c. Then extract- 
ing the ſquare root thereof as if it were a whole Number, 
it will be found . 9013 very ner. „ 
XXII. The ſquare root of a mixt Number commenſurable 
to its root is found in the ſame manner, as in the 
Tv extract the igth Rule of this Chapter, the mitt Number 
ſquare root of being firſt reduced to an improper Fraction 
* Nam- by the Tenth Rule of the Seventeenth Cha- 
.. pter. 1 
So the ſquare root, of 34 4+ will be found 5 T, vix. 34 34 
being. reduced to the improper Fraction 4, the ſquare root 
of the Numerator . 2209 will be 47 for a new Numerator; 
alſo the ſquare root of the Denominator 64 is 8, for a new 
Denominator; ſo we find 4}, which by (the Thirteenth Rule 
of the Seventeenth Chapter) is 5 f the ſquare- root ſought. 
And here the ſame Caution is to be obſerved as in the Nine- 
teenth Rule of this Chapter; viz. The Fractional part of 
the mixt Number, or the im, roper Fraction equivalent to the 
mixt Number, muſt be in the leaſt Terms before any Extra- 
ction be made. | | | 


XXIII. When 
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III. When the mixt Number given is incommenſura- 
ble, to its ſquare root, prefix this Character be- 
fre ir, viz. J or V q. So the ſquare root, of The ud the 
J; will be thus expreſſed, v 74 or Va. 7 : ſquare rar 
But if you defire ro find the {quare root near #7: of a ming 
of a mixt Number incommenfurable ro us Number 1 
wor, reduce the fractional pam of the mixt regie Fo 
Number to a Decimal of an even Number * 
of places, as in the Twenty firſt Rule of this Chapter, and 
annex the Decimal ſo found ro the whole part of the mixt 
Number; then eſteeming the ſaid whole Number and Deci- 
wal as one entire Number, extract the {gugre reor thereof ac- 
cording to the preceding. Rules of this Chapter, and from 
the Root found, cur off always to the Righthand, ſo many 
Places as there are Points over the Decimal annexed, which 
Number ſo cut off ſhall be a Decimal, ſhewing the Fracti- 
onal part of the Root, and that on the Left-hand will be 
the whole Parr of the Root; ſo the ſquare root of 7 + is 
found 2.7688 very near. | 


CHAP. XXXIII. 
The Extraction of the Cube-Root. 
ble . THE Extraction of the Cube-Root is that, by which 


the 1 having a Number given, we find another Number, 
ber which being fuſt mukiplied by it ſelf, and then by the Pro- 
ion duct, produces the Number given. | 
a- II. In the Extraction of the Cube- root, the Number pro- 
poſed is always conceiv'd to be a Cube-num- | 
14 ber, that is, a certain Number of ſmall Cubes, A Cutical 
ot comprehended within one entire great Cube, Number. 
* and the Root or Number required is the fide | 
W of that great Cube: What a Cube is may be well expreſs d 
le by a Die, which indeed is a little Cube it ſeif; therefore if 
It, jou place Four Dice in a ſquare Form, that is laying c]w-o 
ce WHT and two in a rank, you'll have a Square containing Four 
of Dice, upon which if you yet erect ſuch another Square of 
e Dice, you ſhall have a great entire Cube comprehending two 
bo times four; that is 8 Dice or ſmall Cubes; and here 8 is the 


Cube Number given, and 2 is the Root or Number required: 
In like manner if you rank 25 Dice in a ſquare Form, viz. 
| laying 
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laying 5 in a rank, ybu have a Square containing 25 Dice: 
now upon this Square of Dice if you erect four other ſuch 
Squares one upon another, you'll have a great entire Cube 
comprehending 5 times 25, that is 125 little Cubes, and in 
this caſe 125 is the Cube-number propounded, and 5 the 
Root or Number required. 55 5 
III, A Cube - number is either ſingle or compound. 
IV. A ſingle — is that, — being produced 
. by the Multiplication of one ſingle Figure firſt 
A fngle Cabe- 4 it ſelf and then by the Ne it always 
Number. leſs than 1000. So 125 is a ſingle Cube-num. 
ber produced by 5 multiplied firſt by it ſelf, and then by 23 
the Product; for 5 times 5 is 25, and 5 times 25 is 123. 
V. All the fingle Cube-numbers, and Square-nunibers, to- 
gether with their reſpective Roots, are expreſſed in the fol. 
lowing Table. FF ny * 


| Cabes. 1 | 8 | 27 | 64 |] 125 | 216 I 343 | 512 | 729 £ 
Squares. 149162536 | 49 | 64 | 81 
Roots. 112131 4i 84-6] 71-8] 9 


| Here in the uppermoſt Rank of the Table are placed the 
fingle Cube-numbers of the particular Figures, 1, 2, 3, 4, 5, 
6, 7, 8,9. in the next the Squares of thoſe Figures, and in 
the loweſt Rank the Figures themſelves being the , reſpective 
Roots of the Cubes and Squares in the uppermoſt Ranks; 
and therefore the Cube-root of 125 being demanded, the 
Anſwer is 5, and the Cube-root of 216 being required, the 
Table will give 6, and ſo of the reſt. ” | 
VI. When a Cube-number is given, that exceeds not 1000, 
and yer is none of the Cube-numbers mention d in the Table, 
for its Root you are to take the Root of the Cube. number, 
that being leſs, yer comes neareſt to it: So 157 being given, 
the Root that belongs to it is 5. | 
VII. A compound Cube-number is that, which being pro- 
duced by a Number (that conſiſts of more 


MH co * 5 
places than one) firſt multiplied by it ſelf, and 
cabe-Nenber. then by the Product is — lefs than - 1900. 
So 157464 is a Compound Cube-number, produced by 54 
multiplied firſt by irs ſelf, and then by 2916 the Product, 
for 54 times $4 is 2916, and then 54 times 2916 is 157464, 
the Compound Cube-number propoſed. 


VII. To © 
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VII. Te prepare a Cube · number for Extraction, put a point 

qrer the firſt place thereof towards the Right-hand = Kg | 

place of Units ;) then paſſing over the ſecond and third Places, | 

zur another Point over the fourth, and paſſing over the fifth l 

:nd fixth, put another point over the Seventh, and in thar - {| | 

Order (to wit, two places being intermitted between every 

wo adjacent points) place as many Points | 

a the Number will permit: So 1574644 . 

being given, you are to place the points as 157464 | 

inthe Margin, and ſo many points as are | [| 

in that manner fixed, of ſo many Figures the rot demanded 1 

will conſiſt. 5 3 | | 
IX, Having thus prepared your Number, you may ſee ir 

diſtributed by the Points into ſeveral Cubes: | 

§ in the ſame Example 157 is the fre 3 

Cube, and 464 the ſecond. In like manner, 157464 | 

if this Number 7464 were propoſed for | | 

Extraction, afrer Points are duly placed as — : | 

before; you'll ſee 7 to be the firſt Cube, 7464 | 
and 464 the ſecond, - PRs | | 
X. Having drawn a crooked Line on the Right hand of the | 

Number propounded to fignifie a Quotient, ſeek for rhe Cube. [i 

roor of the firſt Cube and fer it in the Quotient: So I | 

fnding (by the ſixth Rule of this Chapter) | 
5 to be the Correſpondent root of 157, I = 

write 5 in the Quotient, and then the 157464 (s 

work will ſtand as you ſee in the Margin. 

V. Subſcribe the Cube of the Root placed in the Quotient, 

under the firſt Cube of the Number given: 3 

$125 being the Cube of 5 the Root (by 157464 (5 

the fifth Rule of this Chapter) I write it 123 

under 157 the firſt Cube of rhe Number © 

given, as you ſee in the Example, hs 

XII, Draw a Line under the Cube, ſubſcribed as aforeſaid, 

(to wit, the Cube of the Root ſer in 3 

e the Quotient) and ſubtract this Cube from 137464 (5 

d the firſt Cube of the Number propoſed, 125 | 

. placing the Remainder orderly under tſñuee — 

| 

a 

} 


Line: So 125 the Cube of 5 being ſub- 3 
rated from 157, the Remainder is 32, and 
the Work will itand as you ſee. | 
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VII. To the ſaid Remainder bring down the next Cube 

| of the Number propounded (to wit, the R 
. gures or Ciphers that ſtand in the three nen 
157464 ( 5 places) placing rhe ſaid Cube nexr after 
125 to wit, on the Right-hand of the Remainder 
pj ——— Po the next Cube 464 being ſer af 
32464 reſol. the Remainder 32, there will be found this 

| — Number 32464, which may be called the 


Reſolvend. | 
XIV. Having drawn a Line under the Reſo/vond, ſquare the 
Root in the Quotient, that is, multiply it by ir ſelf, and ſub- 
| | {cribe the Triple of the ſaid Square or Pro. 
3 duct under the Nſolvend in ſuch manner, 
157464 ( 5 thar the firſt place (to wit, rhe place of 
125 Units of the ſaid triple Square, may ſtand 

* — directly under the third Place (or place of 


32464 reſol. Hundreds) in the Reſo/vend': So the Square WW * 
— of the Reor5 is 25, the Triple whereof is nult 
75 13), which I ſubſcribe under the Reſolvend Wi bed 

in ſuch manner, that the Figute g which is Rul 

in the firſt place (to wit, the place of 8 the triple (uc 
Product 75, may ftand under 4, which is ſeated in the third und 
ce of rhe Reſolvend, as you ſee in the Margin. Un 
XV. Triple the Root or Number in the Quotient, and ſub- . 


ſcribe this Triple Number in ſuch- manner, that the firſt place 
. thereof (to wit, the place of Units) may 5 
"TP ſtand directly under the ſecond: Place (io mi 
257464 (5 wit, the place of Tens) in the Reſolvend: 
- , me So the triple of the Root 5 is 15, which Iſub- 
— — {cribe after ſuch manner, that the Figute | 
$2464 Reſolv. 5 whick is in the firſt place (to wit, the place Wil © 
— of Units) in the ſaid triple Number, may by 


75 land directly under 6, which is. ſeared in 
0h the ſecond place of the Reſolvend, and the I 


Work will appear as in the Margin. 
XVI. The Triple ſquare of the Root, and the Triple of the 1 
1 Root being placed one under the other, as 
157464 ( is directed in the tath and 15th Rules afore- 4 


125 going, draw a. Line underneath, and add 
| —— them together in ſuch order as they are 
32464 Reſolv. ſeated, and let the ſum be eſteemed as un 
————— Diviſor: So the triple Square 75, and the 

T--- 1 triple Number 15, being added together 48 | 


15 they are ranked in the Work, the Sum will 
——— be 765 for a Diviſor. 
765 Die for. 8 WI. Let 


e eſteemed as a Dividend; then de- 


nanding how often the firſt Figure 
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IVI. Let the whole Reſolvend, except the firſt place | 
jereof towards the right hand (to wirg the place of Unie 


157464 (54 


- 
. 
* 1 


mainder bwards the Left-hand) of the Diviſor 125 . 
er af Wis contained in the Correſpondent part o 
und the Dividend, and obſerving in that 32464 Reſotv. 
led half the Rates before taught in Divi- — . 

| fn, write the Anſwer in the Quotient: 77 — 
late the e if 1 ask how often 7. (the firſt Figure 13 8 
nd ſub- ef the Diviſor towards che Left. hand j 
or Pro. i contained in 32 (the Correſpondent 763 Diuiſor, 
nanner, hart of the Dividend placed above) tbe 
lace of laſwer will be 4; wherefore I write 4 
| ang in the Quotient, as you ſee in the Example. 


* nultiply the triple Square before ſubſcri- 
ven: bed (as is directed in che Fourteenth 
zich iz Rule) by the Figure laſt placed in the 
triple Quotient, and ſubſcribe this Product 
thin under the faid Triple Square; (ro wit, 


Units under Units, Tens under Tens, 
ſab: 6. So 75 being multiplied By 4, the 
place BW Froduct is 300 4 which I ſubſcribe under 


(. ul tand as you fee in the Margin. 
end: 3 ' IEEE | 


lace firſt, by ic (ſelf, and then the Product 
nay che Triple Number before ſubſcribed 


I in (as is directed in the 15th Rule of this 
the Chapter ;) this done, tubfcribe rhe laſt 
Product under the ſaid Triple Number 


the to wir, Units under Units, Tens under 


as Tens, &c.) ſo 4 being fquated or multi- 


re- plied by ir ſelf, the Product is 16, which 
dd being multiplied by the Triple Number 
Ire 15, the Product is 240 ; this therefore 


a WM | fubſcribe under the aforeſaid Triple 
he Number x5 and the Work will appear as 


as you fee, | 


15 (the Triple Squee) and the Work 


157464 (54 
I25 | 


32454 Reſoiv. 
75 
15 


q 2 — 


76 5 Divi or, 8 
300 


xx. Multiply the Figure laſt placed in the Quoritiit 


157464 (54 
1 


3 2464 Reſolvend: 


F*, 
15 


765 Diviſor. 
— - %,p - «A x. <ay 


* WY PPS, 


| 
101 
l 


| 
| 

th 
| 
| 
| 
if 
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75 
15 
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The Extraction of 


gure laſt placed in the Quotient unde 
the firſt place ef this Cube, os wit, ö 


manner, that the Figure 4, which is 


** 


765 Diviſor. 
a 


300 
240 ſolvend ; Obſerve the Work in the 
64 Margin. | 4 | | 


157464 (54 
I25 © 


ſeated in the place of Units of the Re- 


32464 Reſolv. are ſeated, and ſubtract the Sum af 
1 | them from the Reſolvend, placing the 
15 Remainder orderly underneath : So the 
55 Dio Sum of the three laſt Numbers, as they 
— are rznked in the Work, is 3246 
300 which, if you ſubtri& out of the Reſol- 
240 vend 32464, the Remainder is o. Thus 
. the whole Work being finiſhed, the 
32464. Cube Root of 157464 (the Number 
* propoſed) is found to be 34. 


Note 1. When the Sum of the three laſt Numbers before 
mentioned is greater than the Reſolvend, the Work is erro- 


— 


Book ! 
XX. Subſcribe the Cube of the þ; 


the Reſolvend, in ſuch manner, tl 


place of Units,) may ftand under the 
place of Units in the Reſolvend: $ 
64 being the Cube of 4, I write; 
under the Reſolvend 32464, in fuc 


in the place of Units in the Cube 64, may 
ſtand under the Figure 4 z which is 


XXI. Drawin 8 yet another Line de 
the Work, add the Three laſt Numbers 
together in the ſame Order ay they 


neous and then you are to reform it by placing a leſſer Figure 
in the Quotient. | | | 
Note 2. For every one of the particular Cubes (diſtin- 
guiſhed by the points) except the firſt Cube on the left 
hand, a Reſolvend is to be ſer a- part, by bringing down to 
che Remainder the next Cube (as is directed in the 13th 
Rule.) And as often as a Reſolvend is ſer a - part, fo often is 
a new Diviſor to be found, by adding the Triple of all the 
Root in the Quotient (conſiſting of what Number of Places 
ſoe ver,) to the Triple of the Square of ſuch Root, after they 
are orderly placed according to the 14th and 15th Rules. 


j | 
: Note 


* >. 
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Note 3. The Work of the oth, 11th and 22th Rules for find - 
ing the firſt Figure in the Root is but once uſed in the- 
Exraction of the Cube-roer of any Number whatſoever, 
hut the Work of all the following Rules is to be us d for 
the finding of every place in the Root, except the firſt. 

The Practice of theſe three Notes will be ſeen in the fol. 
lowing Examples. | 515 2 * 22 

Example 2. Let it be required to extract the Cube- raubt of. 
4302348. | „ 1h c bas i651 * OY 

ering diſtributed the Number given into ſeveral c 
by Points, as is directed in the Eighth Rule of this Chapter, 
demand the Cube-root of 8 (the firſt Cubi dn the Left · handy 
which I find by the Fifth Rule of this?: tt 07 
Chapter to be 2; wherefore placing : 


2 30 j4 q 
inthe Quotient, and 8 the Cube thereof 8302348 (2 
under 8 the firſt Cube, I draw a Line, 8 

and ſubtracting 8 out of 6, the Remain a 

ter is o, Which I ſubſcribe under the o © _-;.£:5 


line. This is always the firſt Work, 8 


and is no more repeated in the whale Extraction (as was . inti- 
mated in the 3d Note afore-going;) then bringing: down” 
me next Cube (to wit, the Figures ſtanding in the three 
following Places of the Number propoſed) which is 302, 
| place it after the Remainder o, ſo is 302 the Reſo/vend''; 
this done, having drawn. a Line under the -Refolvend;,— 
ſeek for the Triple of the ſquare of the Root, viz. the Root 
in the Quotient is 2, which multiplied by it ſelf, produces 
the ſquare 4, the Triple whereof is 12, this I ſubſcribe under 
the Reſolvend, in ſuch manner that the Figure 2 in the Units 
place of this Triple _ 12, may ſtand directly under the 
Figure 3, Which 1s ſeared in the third . 
Place of the Reſolvend, (to wit, the 
place of Hundreds, ) according to the 
14th Rule afore- going. Again, I triple 
the Root 2, which produces 6, and ſub:·xk(oꝛv õAwrç 
ſcribe this Triple Number 6 under the 0302 Re/o/vend. 
ſecond Place (or place of Tens) in tñge 
Reſolvend, to wit, under o (according 12 

o the 15th Rule of this Chapter;) then 96 

drawing a Line under the Work, anßekü!öé6 
adding together the ſaid two Numbers 126 Diviſer. 
lat ſubſcriþed ; as they are ranked, tjaeꝑ⸗Ü 
dum of them is 126 for a Diviſor (ac- 

ding to the 16th Rule before laid down.) 


A 2 2 


— 


8302348 (2 
8 — — * 


Thy 


ee — 


rr  — —— — — — — 
2 1 
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Thar done, eſteeming 30, to wit, all the Places 

rhe firſt or place of Units in the Reſolvend, as a, Dividen 
demand how often the Diviſor 126 is contained in 30, a bens 
not finding it once contained therein, I write o in the Quy 
tient; and now, becauſe the Sum of the three Number, Part 
which ought to have been produced (according to the 18th, MW rains 
19th, and 20th Rules of this Chapter) by the Mulriplics e 
tiqn.of o (which was laſt placed in the Quotient) amount; i for i 


tro o; the Reſolvend 302, out of which the ſaid Sum ſhould i vent 


have been ſubtracted, remains the ſame without Alteration: WM this 
Therefore, having drawn a Line under the Work, I write i 1enc 
down a-new thecbid Reſolvend 302, and bringing down Wil 11:6 
rhe next Cube 348, J annex it to the ſaid 302; ſo there 
will pe new Reſolvend, to wit, 302348. | 

Then ſquarmg the Root 20 (that is multiplying it by 


— 


392348 Neſelvenll. 
30234 eat. 


a ſelf) the Product is 400, 

a: — which I triple or multiply by 
8302348 (262 3, and ſubſcribe the Product 
8 | 112 co under rhe new Reſol. 
— ——ꝓ— vend in ſuch manner, tha 
ago Reſolvend: the place of Units in this 
— — triple Quadrate 1200 may 
Rost i fide 27. [7 Rand under © rhe: place of 
—_—_— -:* Hundreds, or third place of 
— — — - the Reſolvend 302348, to 
226/Deve/er.. * T7 wit, under 3 (according to 
— — —— dhe 14th Rule.) Again, I fub- 


ſcribe the Triple of the 


— —— Roo 20, which is 60, in 
r ſuch manner, that the place 
60 of Units in this Triple Root 
— — 60 may ſtand under the place 
y206& Divi/or.... of Pens, or ſecond place of | 
— —— —— the Reſolvend, ro wit, un- Ir 
240% der 4, then adding rogether 
240 5 the two Numbers laſt ſub- te 
08 | ſcribed, to wit, 1200 and a 
— — ————— 60, in ſuch Order as they f 
242458 Ablatitium. "ID are ranked in the Wark, the b 
— Sum is 1206 for à Di- c 
59% „ gh p 
ji 17 h e { 


| Again 


Chap. XXXIII. The Cube-Root 157 


Again, eſteeming the whole Reſolvend, except the ſirſt 
divided lace (or place of Units) as a Dividend, to wit, 30234, I 
30, ad (demand how often 1 (the firſt Figure of the Diviſor to- 
be 0. wards che Lefr-band) is contained in 3 the correſpondent. 


umbers bart of rhe Dividend ; and though ir be Three times con- 
e 18h, WM czined in it, yer (according to the firſt Note at the End of 
Iriplics Ine Twenty firft Rule of this Chapter) I dare take but 2, 
mounts WW for if I ſhould take 3, and proceed according to the Eigh- 
ſhould WW ;:cuch, Nineteenth, Twentieth, and Twenty firſt Rules of 
ration: dis Chapter, a Number would ariſe greater than the Reſol- 
[ wrice nend (from which ſuch Number ariſing ought to be ſub- 
down ra&ed) therefore I write 2 in the Quotient. WE, 


Then mulciplying the Triple Square 1200 before ſabſcri- 
bed, by 2 (the Figure laſt placed in the Quotient, ) the Pro- 


) there 


it by duct is 2400, which I ſubſcribe under the ſaid y200 (to 
s 400, vit, Units under Units, and Tens under Tens, &c.) Alſo 
ply by multiplying the Triple Root 60 before ſubſcribed, by 4 


roduct he quadrate of 2 the Figure laft — in the Quotient) 


Reſol. the product is 249, Which I ſubſcribe under the ſaid Triple 
that Root 60; laſt of all I ſubſcribe 8 the Cube of the ſaid new 
n this Root 2, under the place of Units or firſt place of the Reſol- 
may dend, to wir, under 8, and having added together thoſe 
e of Three Numbers laſt ſubſcribed, ro wit, 2400, 240, and 8 
ce of aj they ſtand in Ranks in the Work, the Summ of them is 


242408, which being ſubducted from the Reſolvend 302348, 


g to there will remain 5994e. Therefore the Work being fini- 
ſub. ſhed, I find 202 to be the Number of Units contained in 


the Cube-root of 8302348 the Number propounded : And 


2, in becauſe after the Extraction 1s ended there happens to be a 
lace Remainder, to wit, 59940, I conclude that the Cube-root 
Root ſought is greater than the ſaid ſaid 202, bur leſs than 203 ; 
lace yer how much it is greater than 202, no Rules of Art hi- 
e of therto known will exactly diſcover, thoꝰ we may proceed 
un. infinitely near, as by the next Rule will be nents 

ther WW XXII. To find the fractional part of the Root very near, 
ſub. ternaries of Ciphers, to wit, ooo, ooo, or 000000000, &. 
and are to be annexed to the Number firſt propoſed ; then efteem- 
hey ing the ſaid propoſed Number with the Ciphers annexed to 


be but one entire Number, the Extraction is ro be made ac- 
cording to the preceding Rules of this Chapter, and look 
how many Points were placed over the Number firſt given, 
lo many of the foremoſt places in the Quotient are the In- 
tegers or Units contained in the Cybe-roce ſought for, 2 


. — ͤ— 7—˙—— 38 


the Numerator of a Decimal Fraction, which Numerato 
conſiſts of ſo many places as chere were points over the Ci. 
phers firſt annexed : So if 8302348 were given as as 
to find the Cube-root thereof (according to this Rule) annex 


Ciphers in this manner. 


$302348,000000 

And then if you proſecute the Extraction according to 
the Rules afore-going, you'll find the Cube- root ſought wo be 
202 .48, &c. that is, 202 +55 and ſomewhat more; 'there- 


fore you may conclude, that 202 74+ is leſs than the true row, 


but 202 r* is greater than it: Thus by annexing two ter- 
naries of Ciphers, to wit, 6 Ciphers to the Number propound. 
ed you will not miſs 77+ part of an Unit of the true root; 
alſo by annexing 3 ternaries of Ciphers, to wit, Nine Ci. 
phers, you will not miſs 7:5 part of an Unit of the true ror, 
and in that Order you may proceed infinitely near, when you 
cannot obtain the true root. The whole Operation of the 
ſaid Example here follows, where you may obſerve, that for 
the more certain and eaſie placing, as well of the Numbers 
which conſtitute the ſeveral Diviſors, as of thoſe that make 
up the ablatitious Numbers to be ſubtracted from the ſeveral 
and reſpective Reſolvends, down-right Lines are drawn be- 
tween the particular Cubes of the Number propeſed, firſt 


diftinguiſh'd by Points as before. 


— — 
SH — \ 
FO — 1 
4 — I 
. 


„ . Bxtraltimof bold 


the reſt of the Places in the Quotient are to be eſteemed a3 


ne 
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eſolvend. 


© IDiviſor. 
Reſolvend. 


| Diviſor. 


IAblatitinm 


52 Diviſor. £ 


4 
08 
512 


— Abe atitiurm. 


— 
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In like manner the Cube- root of 2 will be found to be 
near equal to 123992 &c. that is 4 and more. 


XXIII. The 
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XXIII. The Extraction of the Cube. root is proved by 
5 multiplying the Root cubically, to wit, the 
The Proof. roor being firſt multiplied by it ſelf, and then 
. the Product multiplied by the r6or; the Num. 
* ariſing or laſt Product (in caſe there be no Remainder 
er the Extraction is finiſned) will be equal to the Num. 
ber propoſed: So in the firſt Example of this Chapter, the 
Cube-root 34 being multiplied firſt by it (elf produces 2916, 
which being multiplied again by 54 produces 155464, to 
wit, the Number whoſe Cube- root was required, Bur if 
after the Extraction is fifiſhed, there happens to be a Re. 
mainder, and the root is found as near as you pleaſe in Jr. 
tegers and Decimal Parts (by annexing Ciphers as in the 
Twenty ſecond Rule of this Chapter,) then ſuch mix: 
Number expreſſing the rost being multiplied cubitally, muſt 
produce a mixt Number leſs than the Number firſt pro. 
pounded, yet ſo near ts it, that it the Figure ſtand ing in 
the laſt place of the decimal Fraction in the root be made 
greater by 1, and the mixt Number ſo encreaſed be mu. 
tiplied cubically, the Preduct will be greater than the Num- 
ber firſt propoſed : So in the Example of the Twenty ſe- 
cond Rule of this Chaprer, if 202 .48 be multiplied cubi- 
cally, it produces 8301305 ,48, &c- which is leſs than the 
propounded Number 8302348; but if 202.49 be multi- 
plied cubically, there will ariſe 8 302535 49, &c. which is 
greater than the ſaid given Number. 


XXIV. The Cube-root of a Fratiion is found in this man- 
ner, viz. extract the Cube- root of the Numerator (accord- 


To extraZ 


eee reſerve for a new Numerator ; alſo the Cube- 


root of the Denominator ſfiall be a new De- 
22 3 nominator ; laſtly, This new Fraction will 


be the Cube- root of the Fraction firſt, propoſed ; fo the 
Cube-roort of ;+ is +, for the Cube-root of 8 is 2 for a new 
Numerator; alſo the Cube- root of 27 is 3 for a new Deno- 
minator. In like manner the Cube · root of 4 is 4. But here 
note diligently, that the Fraction whoſe Cube: root is re- 
quired, muſt be in its leaſt Terms before any Extraction 
be made; for it frequently happens that the Fraction firk 
given has not a perfect root, tho when ſach Fracriot is re- 
duced to its leaſt Terms the Root thereof may be ex, 
eracted : So in this Fraction 45 neither the 3 = 


— 


ing to the fore- going Rules,) which Root 
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Denominator has a perfect, Ciube-roor, yer the ſaid * 

reduced to its leaſt Terms 27 (by tlie Fourth Role 0 the 
Sevenreenth ,, Chapter) the Cube. root of this may be ex- 
nacted, for the Cube-roor of 8 5 2 for a new Numerator, 
alſo the Cube · root 27 7.15 3 for a new 75 0 10 
that the Cube-roce of 17 (which is equal to 34) is * 


to be 3. * $* 11 10 $ 


XXV. The 685 100 of a - Pradiicil which has not 1 
jerfect Cube · root may be Wund near in this manner, vi 
reduce the Fraction IVEN to a Decimal Fraftion, 7 the 
Third Rule of the Twenty, third Chapter; the more Pla- 
ces are in the Decimal, the nearer will the Root be found: 
But the Decimal muſt. e iſt of Ternaries of Places, to 
wit, either or Three, Si 2 Ni, or Twelve, &c; Flakes; 3 
then extract the Cube: root of the Numerator of that De- 
cimal; as if it were 4 whole Number - (accordit 5 Fer — 
oe Rules before. given,) which Ropr. found ſhall be a 
ru i cxprefling near the Cube root of the Fraction propoſed. 


ap So if the Gube- det of à were required, 1 bebe che tid 
cubi- to a Decimal, whoſe: Numerator may. conſiſt of terna- 
the ies of Places, to wit, into this, 666666666666, &c. chen 
EY extracting the Cube root thereof, I find 87 3) which is 
ch is very denk; the Cube-100t _ Nun n a6 

XXVI, The Cube. bot "of a mixt balls demea 
nan- to its Root may be ound in the ſame manner As. the 
od Twenty fourth Rule bf this Chapter; the mixt Number 
Jo being firſt reduced't6 àn jmproper Friction (dy the Tent 
5 Rule of the SevetrttntH Chapter.) 
De. So the Cube- root öf 12 4 is diftover'd to be 2 1. ng 
will reducing 12 432 rb this improper - -Fraction 2, the 'Cube- 
the root of #42 will be fund 2 or 23. And here. the ſams& 
ow Caution is 2 be obferved as in the T wenty fourth. Hale o of 
. ins Chapter, vi. the fractional paft of the mixr Number, 
ere er the improper Fraction equivalent to the. mixt Number; 
* muſt be expreſſed by 4 'Numeraror and Denominator n 
jon leaſt Terms, before any Extraction is in made. 419 
irſt 


2727 When the wiz Nurher! wink Gube-fobt 1 is. i: 


uired, has nor a perfect Cube-root, this. e IA 
amber ; ſo thee Cube; 


Likewiſe Lad 


g —_— peefixed before ſuch mixt 
foot of 2 + is thus re * a 


2. 
Te 
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denotes the Cube-root of | which is a Fraction; whoſe 
Cyude-root is 1nexprefſible by any true or rational Number; 


Bur if you defire to know the Cube-root near of a min 
Number which has not a perfect Cube- root, reduce the 
fractional part of the mixt Ne ber ro a Decimal (as in 
the Twenty fifth Rüle of this Chapter) and anner the De. 107 
cimal ſo found to the Integers of the mixt Number; then 
eſteeming the {aid Integers with the Decimal ſo annexed x the) 
one entire Number, extract the 'Cube-roor thereof- nf | 
from the Root found cut off always to the Right-hand ſo Qu 
many Places as there were Points over the ſaid Decimal an- 
nered, which places ſo cut off will be the fractional pan of ! 
che Root, and thoſe remaining on the Left-hand ſhall be the the 
uregets of the Roo: So the Cube. root of 25 is 1 .334, Bil © 
%%% 


ZA. I might here proceed to ſhew the Extraction of | 
the Roots of the Biquadrate (or Fourth Power) the Fifth 1 
Power, c. but their Operations being exceeding: tediom, i 
and Hardiy intelligible without the Knowledge of Algebra, " 
ſhall only in this Place touch upon the Extraction of the 
Biquadrate-root, becauſe it may be extracted by the Rules 

deliverd in the Thirty fecond Chapter, and refer the mcre 0 
curious Arithmetician for further Satisfaction in this Mat- 1 
ter, to my Treatiſe of the Elements or Algebra, 
-/XXIX. A quadtate or ſquare Number multiplied by it J 

elf produces a Biquadaate Number: Sa 4 
-, To, extra® multiplied by it — wi the Biquadrate 

the Biquadrate 16, Therefore. if a Number be propoſed 6 
Roe. and the Biquadrate· ropt of it is) requir'd, 

+ *: firſt extract the quadrate or Square, root of 
rhe ſaid given Number, and then extract the ſquare- root of 
that Root for the Biquadrate- root fþpghr. Thus if 20736 
be:4 Number propounded, the Biquadrate-roor thereof will 
be found 12: For: the Square-roox, of 207 36, is. 144% and 
the Square · root of 144 is 12. When the Number. given 
not a perfect Biquadrate- root, yon are to annex ( 
ries of Ciphers, to wit, either 4, 8, 12, or 16, Ge. 


and then proceed as befere ; ſo youll find the Root near, 
whoſe fractional Part will be a Decimal, Thus the Biqua- 
drate- root of 7 is near 1.62. | 
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4 mix „ . 5 3 
77 the The Relation of Wibers in Quaniity. i 
(as in 
the De LT HU S far fingle Arithmerick : Comparative Arich- 
"5 then metick enſues, which is work'd by Numbers, as, 
Fed u they are conſidered ro have Relation one to another. 
Ar II. This Relation conliſts f in 8 — or  Boetivs Arith, 
— Quality. d cap. 21. 
part of III. Relation in Quantity is the Reference or Reſpect, that 
be the the Numbers themſelves have one to another: As when the 


Compariſon 1s made berween 6 and 2, e or 2 and * 6: 3 «nd 3, 
or 3 nd gi. 


IV. Here the Terms or Numbers propoſed are 1 
two, of which the firſt is called the Antecedent, ond the other 


Fifth | 

lious, the Conſequent : So in the firſt Example, 6 is the Ancecedent, 
rebra and 2 the Conſequent: And'in'the fecond, 2 is the Antece- 
f the dent, and & the Conſequent. 

les v. Relation in Quantity conſiſts 9 in the Difference; 
way or elſe in the Rate or Reaſon that is agg berween the 


Terms propounded, 
VI. The difference of rwo Mnf is i che Remainder 


left after Subtraction of the leſs out of the 
greater: 80 6 and 2 being the Terms given 1 Difference. 


are 41s the difference between them; for 11 you e 2 from 
1 6, the Remainder is 4. 

* VII. The Rate or Reaſon between Two Mende is che 
of Quotient of the Antecedent divided by the 

26 Conſequent: So if it be demanded what Rate or Reaſev. 
ll Rate or Reaſon 6 has to 2, I anſwer, triple | 

d Reaſon : For if you divide 6 the Antecedent, by 2 the Conſe- 
13 quent, the Quotient is 3 ; 2 being contained juſt 3 times in 6. 


In like manner there is ſubtriple Reaſon between 2 and 63 
for if you divide 2 by 6, the Quotient is #, or (which is all 

one) + becauſe 6 being not once found in 2, there remains 2 
for the Numerator, 6. the Diviſor being the Denominaror 
of the Fraction produced in the Quotient, according to the 


i Ninth Rule of the Sixreenth Chaprer afore going. 
; | B b 2 VIII. This 


| Man fol Rea- 
5 taining: As to 2, 8 rb 4, 16 to 8, which 
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VIII. This Rate- or Reaſon of Numbers i is either equal 
or unequal. b 

- "IX. Equal Refer is the Relation that e- 

Equal Reaſon. qual Numbers have to oge another: As 5 to 
5 6 to 6, 7 to 7, &c. 


X. Here the one being divided by the other, the Quori 
ent is always an Unit: For if | it be demanded how often; 
ts in 5, the anſwer is 1. 


XI. Unequal Reaſon is the ne that unequal Num- 

bers have one to another; and this either of 

e Reaſon. the greater to the lels, or of the leſs to the 
*..” e. 


XII. Daequal Reaſon of the greater to the leſs, i is when 
the =m_ Term 1s Antecedent : : a8 of 6 to 2, 510 3, and 
the ike, N 


$6 41: f Here the Quorient of the Anrecedepr divided by 
the Conſequent i is always greater than an Unit: So 6 divi- 
ded. by 2. the Quotient is 3, and 5 divided by 3, rhe Quo- 
tient is 14. 

XIV. Unequal nabe of the leſs to the greater, is when 
che leſſer Term is Antecedent: as of 2 to 6, 3 to 5, Ge. 

XV. Here the Quotient of the Antecedent divided by the 
Conſequent is always leſs than an Unir : So 2 divided by 
6,. rhe Quotient is 7 or 3 and 3 divided by 3, the * 
ent is 7. f 

XVI. Each of theſe Kinds of ene n is again 
ſubdivided into Five other Sorts or Varieties, of which the 
Three firſt are ſimple, and the other rwo are mixt. 

XVII. The ſimple Kinds of unequal Reaſon are 1. Mani- 
fold. 2. Superparijcutar: 3. Superpartient. 


XVII. Manifold Reaſon of the grearer to the les is, 
when the Conſequent is contained in the An- 
tecedent divers times withour any part re- 


is alſo called deuble': eaſon, becauſe the leſs is contained 
twice in the greater; ſo '6 to 2 is triple Wine 8 to 1 is 
four fold Reaſon, Se. REGED EEE 

XIX. Here the Quotient of the Antecedent Aivided by 
the Conſequent is always a whole Number: 80 = divided 


by 2, 14 and 18 + XX. The 


#238 
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N. The oppoſite of this kind, vix. ofthe leſs ro the grearer, 
ermed Submanifold : Exam 2 are. 

04, 470 8, 8 to 16, Sc. ewiſe 2 15 | Saunen HU. 
210 8, 2 to 10, Se 


xx1, Superparticular * when is 1 contains the 


Yori ſequent once, and beſides an Aliquor part 4 
ten z the Conſequent ; that is, an half, à third; 5 
bunch, or a fifth N Sc. of the Conſequent, In 


6 3 to 2, 4 to 3, to 4, 6 to 5, and the lire: 

; divided by 2, the Dolder is 14, and 4 being e 
7 3, the Quotient is x 17 ” 104 mon 5 divided by 

| the Quorient 1 is 15, and 6 divide y 5 the Quoti 

;. therefore I ſay 2 and half 2 (thar is 1) Bonn 
C likewiſe 3 and one third, part of 3 (vin, 6 make 4 
1nd ſo of the reſt. wu . 


by XXII. Here che Quotient of — Antecedent divided by 

i he Conſequent is a mixt Number, whoſe whole pary,--as 

uo- lo the Numerator of the Fraction annexed, is always. an 
ait: As is obſervable in the Examples laft mentioned. 

den XXIII. The oppoſite Reaſon of this kind is * 
ubſuperparricular, as 2 to 3, 3 to +4 4 to 7 been. 

he j, 510 6, Ge. e 


XXIV. Superpartient is, when the A contains 
e Conſequent onee, and beſides ſeveral parts 
of the Conſequent : : As 5 c 3, 7 to 3, 7 to 4, Saperportient. 
05,90 5, 11 to 7, Ce. here 5 divided by: vt HS 
;, the Quotient is 15, and therefore 5 contajas 3 once, 
ind z, of 33 for 3 and two thirds of 3 (vix. 2) conſtitnte 5̃. 


XXV. Here the Quotient of the: 3 diddeds by 
the Conſequent is a mixt Number, whoſe whole part being 
mn Unit, has always for the Numerator of the Fraction 
anexed to it a Number compeſed of more Units than one: 
o the Compariſon being made between 5 and 3, and 3 the 
lutecedent being divided by 3 rhe Conſequent, the Quotient 
b 14. 

XX/T. The oppoſite of this Reaſon is Sub- 
liperpartient : Examples hereof are 3 to 5, Subſuperpor- 
ll 4107, 5 ro 5, 53109, 7 to 11, and tiene, 
ne like, 


. 


. 


NI. 


VII. The mi xt "Kinds of e Reaſon are mati. 
fold Superparticular, and manifold Superpartient, 


VII. Manifold Sußerparticular Reaſon is, when the 

Antecedent contains the Conſequent diyers 

Moniſeld gu. Times, and beſides an Aliquot part of the 

5 Conſequent: $ as 5 to '2, [lo co 3, * to 4, 
21 co 5. and the like. 


XXIX. Here the Quotient of the Antecedent divided by 
che Conſequent, is a mixt Number, whoſe whole part con- 
fiſting of more Units than one, has always an Unit for the 
Nanferator of the Fraction annexed to it; fo 3 divided by 
g. rhe Quotient is 24, and 21 divided by 5, che Quotient 


is 47. 
XXX. The oppoſire of this Reaſon is Sil. 
— manifold n 3 28 2 to 9 555 2 to 7.3 
n * to 7, 4to 9, Gr. 


XXXI. Munifold Saperpartient i is, when the Antecedent ical 

Manifold ths contains the Conſequenr. ſeveral times, and 
8 81 beſides, divers parts of the Conſequent; 2 I 
12 8 to 3, 17 to 5, 19 to 4, 28 to 5, Ge. differ 


XXII Here the Quotient of the Antecedent, divided by 4.5 
the Conſequent, is a mixt Number, whoſe Dif 

' Submanifold whole part, as alſo the Numerator of the b, 8 
Superpartiens. Fraction annexed to it, is always a Number diff 
* compoſed of more Units than one: Se 8 di- fee 

vided by 3. che Quotiens 1s 27 >, and 28 divided by 3, the 


Quotient is 5 J. A 

XXXITL The oppoſite here is Submanifold Sup erpartient ; 
e Wer . en 19, 5 to 28, and enn. A 7 
Nu 


| Theſe are the ſeveral Kinds or Vasia of he Rates Pro 
or Reaſons that are found among Numbers; ſo thar.n9-1%0 Will the 
Numbers whatſoever can be named, but the Rate or Reaſon 1, 
* cheat is comprehended under one of theſe r 40 


12 XXV. 
CHAP. v. 1 OT 


ne Relation of Numbers 2 8 where. . 
Aritbmetical and Geometrical Proportion. d 


Elation in Quality ocherwile called Proportion) i 
R either the Reference or Reſpect. that. ...., 


art con- ue Reaſons of Numbers; have one 5 ano- Hus geh ty, 
for the ho or elſe, which the eee of Nyun-.. d,'s. 

ded by bels bave one to another F 6.4 0 5 . 
uotient 


17. Therefore here the REY always 1 be 
more than two; for otherwiſe there cannot be a Compagiſ on 


to 7, 3 ef Reaſons or Differences i in the plural Number. 

ae * This Proportion. is either Knit, or e 

, and ; He 

of 4 IV. Arithmetical hone is, n n Numbers 
fer according to an equal Difference, as 2, 

d by 6, 8, 10, Cc. here 2. is the common N * ical 

hole WY Diference between 2 and 4 4 and 6, 6 and Properes 

the , 8 and 10, &c. So 1, 2, 3, 4, 5, 6, 7, &c. 


differ by Arithmetical Proportion, 1 . the common. bi 
ference between them. Fo 


V. Arithmetical Proportion is either continued or « tide 
ſupted. 


2 A Proportion continued, is, when, divers 
Numbers are linked together by a continual 


— Progreſſion of equal Differences. Such are 1. Contact. 
fa de Examples: laſt progqunded, as alſo theſe 
„ 3, 5, 7 9, 11. e And roc 206000, 30h00. 


an Sc, Fes 
_ 2 In a Rank of Numbers that r diger by Arittimeticat 
p Proportion continued, the Sum of the firſt and laſt Terms 
being multiplied by half the Number of the Terms, the 

Product is the Total Sum of all the Terms : So it bemg 
demanded, how many Strokes the Clock ſtrikes between 
Midnight 


—_— 


Midnight and Noon ; the Terms of the Progreſſion in; 


Queſtion are Twelveß wi. i, 2, 3, 4, F, 6, 7, 8, 9, 10 ol be 
12 ; for in that Order the Clock ſtrikes:: Therefore, if duc 
multiplx 13, the Sum of 12 and 1 (the firſt and laſt. Tec 377 
by 6 (b ing half the Number of the Terms) the Produd 


78, which is the rota! Jum of all the Terms given bei 
0 


VII. Or this, Mulriply the Number of the Term 4 
the Haff Sum of rhe firſt and laſt Terms, and then likewi 
the Product will give yori the Total of all the Terms: & 

13, 11, 9, 7, 5, 3 being given, their Total is 38; for! 
the half dum of 13 and 3, the firſt and laſt Terms being 
ia gra by s, the Number of the Terms, the Prodi 
18 48. 88 C 


bl 4 , 


X. Three Numbers being propoſed thar differ by Arithme: 
tical Proportien continued, the Mean being doubled, is 


_ ro rhe Sum of the Extremes : So if 5, 6, 7, be given; 

being doubled, is equal to rhe Sum of 5 and 7, the tuo 
Extremes. 8 „ ; 1 Hh | $2133; 5 74400 
X. Arithmetical Proportion may be con- Opn | 
tinued either upwards or downwards. | 
XI. Upwards, when the Terms of the Progreſſion ehcreaſe, | 


as theſe, 2, 4, 6, 8, 10, 12, Ge. or theſe, 1, 2, 3, 4, 5; 
6, Co. And this laſt Rank is more particularly termed 
Natural i 


XI. Here, when the firſt Term is alſo the common Diffe- 
rence of the Ternis, the laſt. Term being divided by the 
Number of the Terms, the Quotient will give you the firſt 
Term of the Rank: Again, in this Ciſe the firſt Term mul- 
tiplied by the Number of the Terms produces the laſt Term: 
So this Rank 3, 6, 9, 12, 15, 18, 21, being propoſed, in 
which 3 is both the firſt Term, as alſo the common Difference 
of the Terms; I ſay 21, che laſt Term being divided by 7 
the Numbet of the Terms, the Quotient is 3 the firſt Term; 
e 3 the fitſt Term multiplied by 7 produces 21 the 
erm. | | _ 


VII. Arifh: 


Chap, XXXV. Numbers in hb. 175 


Ion in XIII. Arithmetical Proportion continueti downwards, it, 
I, to, ben the Terms of the Progreſſion decreſe 
fore och are 33, 32, 29, 26, 23, 20: And 46, Drwnward-. 
ſt. T 35, 30, 25, 20, 15, 10, 5. bo” 

en bein XIV. Here, when the laſt Tertn .is alſo the common Diffe- 


cence of rhe Terms, the firft Term being divi- eg 
8 ded by the Number of the Terms, the Quo- 7 Rule ir 
erm 4 tient will give you the laſt Term: Again, the *&* Inverſe of 


likew. laſt Term multiplied by the Number of the 1 25h Kalt 
ms - „ Terms, — the firſt Term of the Rank. afere-geing. 

1 f. a L LET 8 $2.4 3 1 as 5 's . . 1 
% ben For — 3 This Rank 40, 35, 30, 25, 20, 15, 10, 3 
Prodad being propoſed, in which 5 is both the laſt Term, and like. 


wiſe the common Difference of the Terms: I ſay, 40 the 

$0 þ ficſt Term being divided by 8 the Number of the Terms, the 
rithme: Quotient is 3 the laſt Term: On the other fide, 3 the laſt 
led, is — being multiplied by 8, the Product is 40 the firſt 

b 1 erm. / ; 


. ERR, 1 V 3 „ 
V. Arithmetical Proportion interrupted, is, when the 
Progreſſion is diſcontinued: as in theſe lum 
bers 2, 4, 8, 10; here 2 and 4 being com- 2. Interruprei. 
pared with 8 and to, differ according to A. _., ,. - . 
richmerical Proportion, bur ſo do nor 2 and 8 differ; for 
2 is the common Difference betwixt 2 and 4, 8 and 10, 
whereas the Difference betwixt 2 and 8 is 2. In like many, 
ner 8, 14, 17, 23 differ by Arithmetical Proportion inter- 


rupted. 


XVI. Four Numbers being given, that differ by Arith: 
merical Proportion either continued or interrupted, the Suni 
of the two Means is equal to the Sum of the two. Extremes: 
So 5, 6, 7, 8, being given; the Sum of 6 and 7; the two 
mean Nuinbers, is equal to the Sum of 4 and 8, the two 
Extremes; and 8, 14, 17, and 23, being propounded, the 
Sum of 14 and 17 being added together; is equal to the 
Sum of 8 and 2, 1 


XVII. Geometrical Proportion is, when ſev 

_ Uiffer according to like Rate or Reaſon; that 

u; when the Reaſons of Numbers being com- 
pated together are equal. 80 2 2, 4, 3, 163 


al Numbers 
. Geometrical 
Proportion. 


FRA 
1 
41, 


194 tue Relation 7 . cl 
32, Cc. which Aiffer one from another: by dpuble Reaſon 


are ſaid to differ by Geometrical Proportion; for as. 1 is half 
2, ſo 2 is half 4, 4 half 8, 8 half 16, 16 helf 33, dc. _ 


VIII. Geometrical Proportion is either con: 
bo w Continued. —tigued or interrupted.) . 


AI emen Proposrion contiaiied, i, 3 aue 
Numbers ate linked together by a continued Progteſſion of 
the like Reaſon: Of this ſort is the Example laſt given; 
for as 1 is to 2, ſo is 2 to 4, 4 to 8, 8 to 16, 16 to 32, Cr. 
So likewiſe the Numbers 3, 9, 27, 81, 243, 1729, c. iffer by 
Geometrical Proportion continued, viz. by triple | Reaſon, 
every of them being contained ahree Times! in dannn next 
Number that follows. 703 5867 


XE. In Numbers coninnally orapolticndl from. 15 2 firſt 
Number from 1 is the Root or firſt Power, the ſecond is the 
uare or ſecond Power, the third the Cube or third Power, 


_ the fourth the Biquadrate or fourth Power, the fifth the fifth 
Power, the ſixth the fixtk Power, Cc, So in this rank of 


Numbers, i, 3, 9, 27, $1, 243,. 729. Cc. 3 is the Root, 9 
the Square, 27 the Cube, 81 the 15 1 43 __ ik 
Power, 729 the ſixth Power, N 


X. The Root being multiplied by it ſelf, — * che 


Square, which being again multiplied by the 


Mean . Root, produces the Cube, and fo exety Pro- 
portionals, portional being multiplied by the Root, pro- 
duces the proportional next above it, and then 

the Numbers eomprehended between 1, and the laſt Num- 
ber produced, ate called - mean Proportionals: o in this 
Rank of proportional Numbers, I; 2, 4, 8, 16, 32, &c. 2 
the Root being multiplied by it ſelf produces 4 the Square, 
which being again multiplied by 2, produces 8, the Cube; 


then 8 being multiplied by 2, the Product is 16 the Biqua- | 
drate, and ſo of the reſt in their Order; and here 2, 4, 8, and 


36, are the mean Proportionals in the Rank propoſed. 
Continiel XXII. If you multipl the Root by it ſelf 
Frans, - - and: conſequently: the ſubſequent | Numbers 
Briggius 4A. by themſelves, the Numbers intercepted be- 
rith. Log. c. 6. —— 1 and the Number laſt produced 2 
NOT _ be called continua! Means: . 


* 
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be given for the Root char multiplied by it felf the Product is 4; 
which being again multiplied by it felf, produces 16, Ke | 
16 in like manner ſquared produces 256, which likewiſe 
multiplied by it ſelf produces 65536; I ſay then, 2, + 
16, and 256 are continual Means between 1 and 65536, * 


II. The continual Means , between any 
Number given and 1, are diſcovered by à continued Ex- 
ration of the ſquare Roots; for Example, 65536 being 
given, the Root thereof extracted is 256. whoſe Root is 
16; then the Root of 16 is 4, and the Roor of 4 is 2 fo 
that ar laſt J find 258, 16, 4, and 2 to be continual Means 
nercepred, betwixt 65536 and 1 as before,”  *' 


III. In Numbers that encreaſe by Geometrical Propor- 
ton continued, if you multiply the laſt Term by the Quo- 
nent of any one of the Terms divided by another Term, 
which being leſs, is next to it, and then deducting the firſt 
Term out of that Product, divide the Remainder by a 
Number that is an Unit leſs than the Quotient, the laſt Qno- 
tient will give you the Total of all the Terms propoſed in the 
Progreſſion. So this Rank 2, 6, 18, 54, 162, 486, 1453, 
being propounded, wherein the Proportionals differ by ſub- 
ple Proportion, I firſt rake 2 and 6 the two firſt Terms, 
and dividing 6 by 2, 1 find the Quotient 3: Then multiply- 


he ing 1458 the laſt Term, by 3 the Quortienr, the Product is 
be 4374, out of which if 1 deduct 2 the firſt Term, the Re- 
0 mainder is 4372, which being divided by 2 (viz. a Num- 
De ber that is an Unit leſs than three the Quotient) the laſt 
n Quotient gives me 2186, Which is the total Sum of the given 
0 Proportionals. 5 BER i EE. 
. MV. Three Proportionals being given, rhe Square of the 


Mean is equal to the Product of the Extremes: So 4, 8, and 
$ 16 being propounded, 8 times 8 being 64, is equal to 4 
. | Times 16, which is likewiſe 64 ; | 
XXVL. Geometrical Proportion interrupted is, when the 
rogreſſion of like Reaſon is diſcontinued, in | 1 
ſuch ſorr, that four Numbers being given, 2. Interrupted. E | 
the like Reaſon is not found berween rhe Oo | 
lecond and third, that is between the firſt and ſecond, and | 
the third and fourth; of this ſorr are theſe Numbers 2, 4, 16, 


911 ere 


* { ; k 


1 The Relatimnof, &. Bock 


2 3 here, as 2 is to 4, ſo is 16 to 32; for they differ. by 
ouble Reaſon ; but as 2 is to 4, ſo is not 4 to 16, for 4 
and 16 differ by fourfold Reaſcn, 4 being contained 4 Times 
in 15: Solikewiſe 4, 8, 3, 16, differ according to Geome. 
al Proportion interrupted. i © Y Son 
AI. The Numbers of Multiplication and | Divifim are 
Proporripnal; for in Multiplication, as 1 is to the Mulripli 
cator, ſo is the Multiplipand to the Product, or as 1 is to the 
Multiplicand, fo is the Multiplicator to the Product: Again, in 
Diviſion, as the Div iſor is to 1, ſo is the Dividend to the 
the Quotient: Or as the Diviſor is to the Dividend, ſo is 1 
%% VF 
XXV11]. Four proportional Numbers whatſoever byine 
given, the Product of the rwo Means is equal to the Produc: 
of the two Extremes : So 2, 4, 16, 32, being propoſed, 4 
times 16 (which is 64) is equal 10 2 times 33, which i 


Here ends the firft Book, which contains all that is abſo- 
lutely neceſſary, for = ful] Underſtanding, of Common or 
Prattical Aritbmer ich. Such as deſire to ſee how the ſame is 

erformed by artificial, or borrow'd Numbers, called 
1. arithms, may peruſe Mr. Mingate's Second Book, being a 
diffin® Treatiſe of Artificial Arithmetick  _ © 15 
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HIS I is a Note of, Addit;on, fignifyng* that the- 
T Na which follows ſich Sig is ro be*added'ra 
1 the number preceding it 5, 10.3 £4 injplies ar de 
to be added to 3: Sometin lr when tho number ib pla 
text after the ſaid Note, it Thews that the number precedin 
1s nor exactly expreſs d; ſorhe /quare Nos of 2'is 1 414 F 
or 1 «414, Oe. thar is, 1 v and ſomewhat niore, _. 
This — is a Sign of Subtraon, ſignifyiug chat the Am- 
er whicky fpllows ſuch fin is ro, be 45 5. from the num; 
. eee, 6. b. aber he Biege been 
b and 2, or 2 to be ſubtracte, from 6. „ . 4 

This X or-x is a. Sign, of 'A{ulriplicatian, denoting char the 
umber which precedes ſuch Sign is to be multiplied into, or 
by the - number, following the Sign: So 3, X 4 implies chat 
3 is to be multiplied by 4 3.likewite by 3 X 4 K s 1s under, 
ſtood. the continual multplicarign of the numbers 3, 4, and 
3; viz. 3 is to be multiplied by 4, and the Prody is tg 
multiplied by 8., Sometimes alſo the ſaid. Sign. as refe- 
rence to as many of the, preceding or following numbers ag 
have a little Line placed over them; ſo 3 X 2 ＋ 6 of 
2+ 6X 3 ſignifies that 3 is to be multiplied by the Sumi 
of 2 and 6. -Likewiſe =; X 3 or 3 X — implies that 
3 is to be multiplied by the Difference between 8 anch 5 
And farther, if A and B repreſenr TW] n Numbers, then 
Ax B or AB implies the Product of tlie multiplication of 
thoſe Numbers: Likewiſe B=C X. A hgnißes the Product 
arifing from the multiplication of the Exceſs of the Num- 
ber B above the Number C, .by (or into) the Number A; 
Again, if AB and AC repreſent Two Lines; -theh i 
AB x AC implies a rectangular Figure orlong Square made 
of the Lines A and 1 Fo „ 2 Cora f E . 
Numbers placed as you ſee in the Margin denote a Di- 
tfor, 1, Dividend, and . a Quotient, to wit, 3 5 1 
the Oiviſor, 18 che Dividend, and 6 the 3) is (6 
Quotient ; the like is to be underſtood of o- | 
ther Numbers ſo diſpoſed. 5 4 


*% 
— 


20 beads 


Numbers placed after. the manner of 4 Fraction denote 

A Quotient, which ariſes from dividing the 8 b 
. 5 ' 2X5 X's 10 

the, Denominator ; . l —— equal to, the Quite 


3X4 
kicks ariſes Wow! dividing the Produd ak the continua. 
| e of 2, 5 and 6 by the Product of 3 multi 
plied by 
Four ? Nuutbets tet as you ſee in the Margin' are Geame: 
5 wm rica 1 viz. As 2 15t04 ; fois 6 
24:6 12 to 12: br if 2 ive 4, then 6 will g give 
ans by Somerimes All they are 1 3 thus, 
£456.15 


v3 T8 

This = is 2 Note of Equality or Equation; ſo by 3 
b+4=5+2, i is fignified E the Summ of 3 and 4 is equal 
to the Sum '6f5. and Alb. J—=3—9==; fignifics that 
the Difference between 1 od 105 * — ual to the Difference 
between g and 5; that is, By 3, leaves the ſame 
Remainder, as 9 leſſened 55 . Alſo 4 x3=12 implies 
thar*the Product of the "maltplcainn of 4 by 3 is equal 
10 12, 8 e 
This is 2 $i ok of 2 forts ſiznifying that the Num: 
ber on the Left. Baud of fack Sig n is greater than — * Num- 
ber on the Night- hand of it; t 5 > 3 implies thar 5 is 


greater than 3. 
<' This is a a Sign of Mindy, denoting that the Num- 


ker d on tlie Left hand of ſuch Sign .is leſs tflau the Number 
on the Right-hand thereof ; fo 3 < 5 implies chat 3.18 leſs 
than 5. | 

This Character Vor v *  Agnifies. the Squat Root of 
the Number which follows it; fo V 144 implies t 1 Square- 


root of 144, to wit 12. 
Alſo this Y c. denotes the Cubęroot of the Number | which 


follows it: So Ve 1728 lignifies tee the e of 1728, 
Which br // cl 


Of Contractions in the Rule of Three. 


UCH as are well skill'd in the Parts of Arithmetichy 
which have been fully laid open iti the Preceding 
Book, and are mindfu} of rhe Notes or Symbols before 
explained, will find no Difficulty in the 1, 2, 4, 4, 5» 

and foth Chapters of this Appendix, in which ſeveral com- 
pendious Operations no leſs delightful than uſeful, are me- 
thodically handled, and the reſt will be as eaſie to thoſe t hat 
are but meanly acquainted with Gęometrical Demenſtration. 
I. To repeat the brief Ways of Multiplication ſer forrh 
in the Tenth, Eleventh, and Twelfth Rules of the Fifth 

Chapter, or thoſe of Diviſſon, in the Eleventh, Fifteenth, and 
lixteenth Rules of the Sixth Chapter afore- going, would be 

a ſuperfluous Work, and therefore I preſuppoſe the Read- 

77 to be rhroughly acquainred with them, as alſo with 

comperenr Knowledge in the Operations of Fractions both 


/ulgar and Decimal. 5 
K. 8 I Ddz LI. E 


s ? 
& 6 
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III. It will be no ſmall Advantage to the Practica / 4ri- | 
mm.ucttician, to have by Heart not or remal 
ly the common Table of. Multipli. ind 

36 ca bios, but this alſo in the Margin, WW 11. 

48 to the end that when 4 Number is I with 
160 given to be multiplied or divided Wl :nc: 

S "72 dy 12, (Which happens in the A. 

| 84 duction of Shillings to Pence and Ag 
IJ 96 rhe- converſe) the ProduR. ot Quits. Chill 
—_—— ent may be ſet dow in one Line , © 
only as in the following Examl. Wl ma 
Lone =o rr v2 ME A 6 fþ alle 
3472 4736 ue 

12 | 12 ; 238 
— — 4 — — — ( 
12) 41664 (3472 12) 56832 (4736 by 1 
_ VI; When 3 whole Number is given to be divided by a WM 
r 5 e equal to the Product of the Multiplication W the - 
wo ſingle Figures, inſtead of dividing by that Diviſor, way 
you may firſt divide by one of thoſe ſingle Figures, and then out 
divide the Quotient by the other; ſo will the laſt Quotient Wil fir 
be the ſame as if the Diviſſon had been finiſh'd by the Divi- pot 
For firſt given: Thus if 3466 Farthings be given to be redu. Wil Figt 
will 


ced to Shilings, becauſe 8. X 6==48, I firft divide 3466 by 
ES. 8, ſo there will ariſe 433 for à new Divi- 

8) 3466 dend, and 2 Farthings remain; then | the. 
„. d. givige the faid 433 by 6, ſo there will 
6) 433 (72:25 ariſe 724 or 22 Shillings 2 Pence, which | 
with the 2 Farebings remaining of the firſt 
Diviſion make in all 72 5. 27d. which is the very Quotient, 
when 2466 Farthings are divided by 48. Note that you are 

to reſerve a Farthing for every Unit remaining of the firit 
e 8, and 2 Pence for every Unit remaining of I 
the ſetond Diviſion by 6. The Reaſon of the Operation is the 


evident, for T Of + =775. 


In like manner, if 7136 Pence are given to be reduced to wil 
Pounds, ' becauſe 240 d.=1 l. alſo 6 X 40 240, therefore end 
if 7136 Pence be firſt divided by 6, the Quotient will give Me 
* 189 f euere and 2 Pence remain; then if 1189 be di- de 
vided by 40. (that is by 4, after 9 the laſt Place of the Ru 
Pividend towards the Right-hand is cut off) the Quotient Te. 


will be 25 1. and there will remain 29 fix-Penees, or 14% 5 
| | REY ein og 2 7 e o 1 | 


Chap. I. the Rule of Three. 205 
which together with the 2 Pence 
emaining of the firſt Diviſion, 6) 7136 2 
and the ſaid 22 J. makes in all . 
91. : 144 8 d. which is the ſame 40) 118% (29: 14:8 
with the Quotient, when 7136 ; 
Pence are divided by 240, for 55 of 4 res. 


Again, ſuppoſe 3463 Pence are given tq; be reduced ra | 
Ghillings 3 foraſmuch as 4 X 3=12, I firſt divide 3463 by - 

„ ſo there will ariſe 865 for a new Dividend and 3 Pence 
ſemain: Then I divide the ſaid 855 by 3, ſo there will 


Ouots. 
e Line 
mp 
tie 288 + or 288 5, 4 d. which with | 

the 3 Pence before remaining make 4) 3463 

138 . 7 d. which is the ſame with the | >. & 
(uotient, when 3463 Pence are divided 3) 863 ( 288: 7 
by 12, for + of 4 = r- 3 | 


by a | V In the Rule of Three as well Direct as Inverſe, when 
ation BN the Diviſor with either of the other Two given Numbers 
viſor, may be ſeverally divided by ſome common Meaſure, with- 
then WW out leaving any Remainder, rhe Quotients may be taken 
tient for new Terms, and proceeding in like manner as often as is 
Divi- podible, the Operation according to the Tenth Rule of the 
edu. Eighth Chapter, or the Second Rule of the Ninth Chapter, 
6 by WW vill be much contracted: So if it he demanded, what 52 
Ni. i Yards of Cloth will coſt at the Rate of 21 J. for 14 Yards; 
* the Anſwer will be found 78 Pounds in manner following. 
wi | | | 
hich | v. . . 

firſt . 

we, 3-33 

are 426 

ag 3 


In the firſt Rank you may obſerve that the Diviſor 14 and 
the ſecond Term 21, being ſeverally divided by their com- 
mon Meaſure 7, the Three new Terms (in the ſecond Rank) 
will be 2, 3, 52. Again, in the ſecond Rank, the Diviſor 2 
ore WI end the 3d Term 52 being ſeverally divided by their common 
ne Meaſure 2, the Three new Terms (in the third Rank) will 
di- de 1, 3, 26. Laſtly, working with thele according to the 
rhe BY Rule of Three Direct, the Anſwer to the Queſtion (or Fourth 


ent i Term) will appear to be 78. 
ch N Anerher 


hap. | 
the lin 
2 Frad 
weed to 
on fir 
like v 
An E. 
1 14 
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| Another Exeniple, If 21 Men can finifh a Work in 6 
what Time muſt be allowed to 12 Men for the finite 


ſuch a Work ? Anſwer 28 days. 


Men N Days Men 

31 3 16 „1 
„5 IS.” 
12 . 4. 1. (28 4% 


In the firſt Rank you may obſerve, That the Divi 
(for the Rule is Inverſe) and the firſt Term 21 being ras 
divided by their common Meaſure 3, the Three new Terms 
in the ſecond Rank, will be 7, 16, 4. Again, in the ſecond 
Rank, the Diviſor 4, and the ſecond Term 16 being ſeve- 
rally divided by their common Meaſure 4, rhe Three new 
Terms in the third Rank will be 7, 4, 1. Laſth, working 
with theſe LE the Rule of Three Inverfe requires, the Anſwer 
to the Quzſtion (or fourth Term) will be found 28. 


In! 
ud it 
b m 


p (offi 


VT. In the Rule of Three, as well Direct as Inverſe, when 5 
the Diviſor and either of the other Two Terms are Fradi- 
ons having a common Denominator, the ſaid Denomina- ( 
— may be rejected, and their Numerators retained as new 

erms: So if it be demanded what is the Value of # of an 
Ell, when 5 of an Ell are worth 66 Pence, the Anſwer will 
be ſound 154 Pence, and the Work ftand as you ſee, - 


1. 66. 2 
833 


| 1. . 22.7. (134 
Another Example. If -3 Tard of Scarlet-Cloath coſt 


77 * ee is the Price of 1 Tard at that Rate? Anſwer 
e „ 
15.33 : . ; 
3. 7 1. (22 2 


VII. In the Rule f Three as well Direct as Beni, when 
the Diviſor only is a Fraction, either of the other Two 
Terms may be reduced to a Fraction of the fame Denomi- 


nator, and then the Penominators may be rejected, as before 


up. II. Rules of Pratt. by Aliq. parts 107 


the ſixth Rule. Alſo when one of the three given Terms 
; Fraction, and is not the Divifor, the Diviſor may be re- 
iced to a Fraction of the ſame Denominator wich the Fra- 
Mon firſt given, and then the common Denominators- may 
likewiſe cancelled, ey, 


| 145. what is the Price of 1 Yard ? Anſwer, 16 Shillings, 
yard ſpill. yard 


far 12 no 

enlly „ I& ++» $ „(16 pill 

Terms | Rp | 3 | 3 

econd ii In Example of the fecond Caſe ; if of Stuff that is 4 of 4 

ſeve-MM\ird in Breadth, 7 Yards in length, will make a Garmenr ; 
> new Mw much of that Stuff which is one Yard in Breadth will 

rking 


| ſufficient for rhe ſame Purpoſe ? Anſwer 5 + Yards. 

| : 
Jules of Three ef, . = 
3. 7 . 4 (. . F O54 


n < 


CHAP. It. 
Rules of Practice by Aliquot Parti. 


A* Aliquot Part takes its Name from the Latin Word 
Aliquoties ; for 3 to Euclid) an Aliquot 
ot is of a greater Number ſuch a Part, which being taken 
Uiquoties or) certain Times preciſely conſtitutes that greater 
Number ; ſo 3 is an aliquot part of 12 for 3 taken 4 Times, 
udly makes 12 without any Exceſs or Defect: In like man- 
41s an aliquot pare of 20, becauſe 4 taken 5 times, pre- 
aely makes 20; but 7 is not an aliquot part of 20, for 7 
Wen twice, wants of 20, and being taken thrice, exceeds 
0; this kind of part laſt mentioned, is by Exclid called pars 
"fuenta, of which there will be no Ule in this Place. 


Ir When 


in Example of the firſt Caſe may 3 if Z of \ Ya 


 Fos8 | Ries of ß raltict © Aa 0 
aft When is Rule f Three Dire has 1 or an 1 ger f | = 
the the firſt Term, it is commonly called a Rule of Pay 
either from the great Uſe and Practice of it in commy 
Affairs, or elſe for that, Queſtions of this Nature may b 
reſolved by Operations more ſpeedy and practical than thoſ 
of the Rule of Three. 


LI. The choiceſt of theſe Rules of Prod. may be redn 
ced to 5 Caſes, viz. 


, it. Of ſhillings 1 20. 


2. Of pounds and ſhillings, 7 

Een the Price of x )3. Of pence under 12 Nun 
ar an Integer conſiſts, Jg. Of Roillings and pence. : the? 
5. Of po nds, foi lain g, and pence the g 

| | ab pars of 4 penny. Dou 

; Proc 

. Al theſe Caſes, with others of the like Naur, ar Proc 
handled in (heir Order. at 
the 

IV. Any TEA OL I 4 of Sfillings 1s either 5 < of 4 Pound Im 
(char is 2 Shillings) or elſe is compoſed of + LE. 85720 the 
taken certain Times: So 8 5. is compoſed of - . (or an 
Shillings) raken four Times, in like manner 18 is com 2 ( 
poſed of 4 J. taken 9 Times, 8 5 pof 
Is « 

v. When the Price ef 1, or an Jotrrke of what Name the 
ſoe ver is 2 Shillings, the Price of as many Integers as one Mi 
will of that Name is diſcoverable at. firſt, ſigh, to wit, b th: 
accounting the double of the Figure which ſtands in the fr thi 
Place (towards the Right- hand) of the. ſaid Number of Iasi ae 
tegers as Shillings, and che reſt of the ſaid Number-a fol 


Pounds: So 345, Yards at, 2 . 8 
| ward Heil. yards the Yard wall coft - 4 | 95, or the 
1 et 2 343 Double of 5 is” 15 ick 1 write 
— - down a: part as Skillings, then'efteem- 
Anſwer 34 /. 105, ing the remaining Figures towards the 
Left-hand, to wit, 4. as an entire 
Number of Pounds, the Anſwer will be 341. 105. This 
Contraction is Nothing elſe, bur dividing the Number of 
laregers, whole Price is required by 10. 


+. off 
| More 


More Examples hereof are theſe ; | N 
r 
1 4 2 2057 | 


N 1 2 \ 1 


VL 2 J. 

Anſi. 20 14 
yard ſhill. yards. 
001 120 a 


. ——— — 


2 


„ f 

Anſw. 12 .. 0 
V. When the given Price of 1 or an Integer is aiiy Eveti 
Number of Shillings greater than two Shillings, multiply 
the Number of Integers, whoſe Price is required, by half 
the given Number of Shillings, with this Caution; Thar the 
Double of rhe Figure which ariſes in the firſt place of rhe 
product be, written a-part as Shillings, and the reſt of the 
product as Pounds: So, if it be demanded what 218 yards 
at 8 Shillings the yard amount to, 
the Anſwer will be found 87 J. 45. for zi 5: 93 
Imultiply 218 by 4 (which is half 8 1..:.8... 218 
the given Number of Shillings) ſaying . 4 
4 times 8 is 22; here the double oßlüm 
| 2 (to wit, of that Figure which is to „ 
poſſeſs the firſt place in the Product) 3 
3 4. which I ſet a- part as Shillings, keeping 3 in Mind for 
the three Tens; again, 4 Times 1 is 4, Which with 2 in 
Mind makes 5; laſtly, 4 times 2 makes 8, fo I conclude 
chat the Anſwer to the Queſtion is 87 J. 4. The Reaſon of 
this Contraction is evident from the fourth and fifth Rules 
ore · going. More Examples of this Rule are theſo 


re 
„ il - 43S. 
J. 4. ; 
Anſ#. 30s 4 | 
yard . yards 
220 


74 If 8 5 #5 
ore Anſw, 207 77, 9 | 
9 | Ee . 


OBS AA 
— — —— — — We — 
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VI. Any odd Number of Shillings is either compar 
7+ 4. (or 2.5.) and ef 28, (or 1 5.) or elle it is compoſed e 
U. (or 2.5.) taken certain times, and of 25 J. (or i:) 
3 5. is compoſed of 2 4. and 1 s. Alſo 7 5. is compoſed of 1, 
taken three times and of 1 5s. Likewiſe 13 5. is compoſed o 
2 1. taken fix times, and of 1s. 1 
VII. When the given Price of 1 or an Integer is an ode 
number of Shillings, work for the greateſt even Number ot 
Shillings contained in that odd Number, according to the 
fifth or fixth Rule afere- going; then for the odd Shilling r: 
maining, take n of the Number of Integers, whole Price is 
required (by the 16ch Rule of the ſixth Chapter of the 
preceding Book.) Theſe two Reſults added together, giv 
the Anſwer to the Queſtion : So, if it be demanded what 
2844 Ounces, at-13 s. — will coſt, = 1175 will 
> "a ound 1523 J, 22 5, For if (accord. 
1 . ing te the ſixth Rule of chis Chapter) | 
1 I multiply 2334 by 6, (xo wit, by 
half the Remainder, when one is 
ͤ„VCñabated from x3 the given Number of 
1406 s Shillings) there will ariſe 1406 1.8 z, 
117 . . 4 Then taking 75 of 2344, chere will ariſe 
EE 1171, q s. which being added to the 
former Product, gives 1523 J. 12 f. for 
the Anſwer to the Queſtion. | 


— 


7 1 IA s, 


-, Wore, When g Shillings is the given Price of 1 or an 
Integer, the ſhorteſt way will be to take + of the Number of 


Integers, whoſe Value is required, for ſuch Quotient will 

give the Pounds and Shillings, which anſwer the Queſtion : 

So 2347 Ounces at 5 s. the Qunce amount to 586 /. 15 s. for 

+ Of 2347 is 586+ or 586 J. 15 5. Bur when the given Prioe 

of 1 is any other odd Number of Shillings, this eighth Rule 

will be as compendious as any other whatſoever. 

More Examples of this Rule are theſe following, 

| yard fhill, yards. 

i... 19 +. 739 


5 
665 „ 
36... 19 


1 


Anſw. 702 85 
Jard 


ap. | 


IK. V 


hounds : 
whoſe L 
given P. 
ard wi 
v the f 
mibed 1 
add the 
Wi be 
111. 
fill ap 


Mor 


ep. II. / Aliquot Parts. 


yard ſpill. yard. 

1 77 445 
8 4 5 4. = 
28, .- 0 

1 


* 
— 


Anſw. 293. . 5 

N. When the given Price of 1 or gn Integer confſiſts of 
bends and ſhillings, firſt multiply the Number of Iutegers 
whoſe Price is required, by the number of pounds in the ſaid 
iren Price, and ſubſcribe the Product as Pounds; then pro- 
ad with the ſhillings in the ſaid given Price, according 
p the ſixth or eighth Rule of this Chapter, and having ſub. 


cr) BWW :jed that which ariſes under the aforeſaid _— of pounds, 
; by d them all together for the Anſwer of the Queſtion. So, if 
eu be demanded what 328 Hundred-weight amount to 
r of 2 17 U per C. (or one Hundred-weight) the Anſwer 
= jill appear to be 934 J. 16 5, as by the Operation is evident. 
the | E... 8 _£< 
for 1 ⁊ꝙ2 7. 328 
an 9 3 "Ml 
6565 © 
of 262-.. 8 
ul 16 .. 8 
: ; — — — — 
- Anſw. 934 .* 0 16 
a More Examples to illuſtrate this Rule are theſe following : 
C. 7A 0 EY 2E 
1 2 ꝗ⁊jf7 . 12 304 ; 
1 1 . 
302. 8 


Anſw. 3830 T 5 
1 G4 


Hr . ASI on p.4 — — 


iz Roles ef Pracire Arpad 


ES. 
Poon Jos 23D: _ by ch 
** — - — 1 knoW 
. the 4 
643. 0 liqu 
_ 14 will 
1 bein! 
Anſw. 690 te f 


K. Any Number of Pence under 1 « either an Alique 
part of a Shilling, or elſe compos d of Aliquot parts thereof 
o : pence is an Aliquor part, ro wir, +.of a Shilling, Like 
wiſe 4 is + of 12: Bat farther, 5 Pence are compos'd of 

| Aliquor parts, to wit, of 3 pence, which is + of a Shilling 
and of 2 Pence, which is £ of a Shilling; ali which wil 


ner 


teadily appear by the following Table. 5 d 
| Pence, Aliquot parts of 2 Shilling. | 
| 3. | ri (rj of) | 
Eg 1 : £7 26 D 
. 2 | z 
3 7 
4 r | , 
$1 0 
8 t 
: 9 9 | 
- 1 7 
2 | 3+544 | 


XI. When the given Price of 1 or an Integer is an Ali z 
quot part of a Shilling, diyide the Number of Jt N 
| gers, whoſe Value is required by the Denominator "I 
| ſuch Aliquot Part; fo will the Quotient be the Number of 


. | 1 1 h Number 0 $ 
Shillings that anſwer the Queſtion ; aich S hilling® 


Shillings (when there is Occaſion) may be reduced to Pounds 
þy the brief way of dividing by 20: So if ir be required ro 
know what 2686 Ounces at 4 Pence the Ounce amount to 3 
the Anſwer will be found 44. 15 5. 4 d. for ſince 4 4. is an 
aliquot part, zo wit, of a Shilling, I divide 2686 by 3, ſo 
will the Quotient be 895 ff. or 895 s, 4 d. which Shillings 
being divided by 20, give 4qk 15 f. 4d. for the Anſwer to 
the Queſtion, as you ſee by the following Operation. 


——ä 2 
+ at” 4 » + 5 2686 
——ä— ſ——ĩ—— 
3 -_ 1 


— 20) 891 $5..4 
Aſe. 4415 4 
More Examples of this Rule are theſe following-----— 
? oe. - 2 


: 3. d. | 
6 
Anſw. 18 . 19. 6 


2 . 
* 


: Jad . 


Anſw. 17 ſhillings. 

XII. When the given Price of an Jateger is compos d of 
aliquot Parts of a Shilling, divide the Number of Inzegers, 
whoſe Price is —— by the ſeveral Denominators of 
the aliquot Parts contained in the given Number of Pence, 
then add the Quotients together, and the Summ will be 
the Number of Shillings which anſwer the Queſtion. So 
if it be demanded what 2347 Yards of Linneg-doth will 
coſt ar 9 pence the Yard, the an- yard. d. yard. 
ſwer will be found 88 J. os. 3d. 1... 9 - . . 2347 
For fince 9 d. is compos'd of 6 d. and —ʃ 


3 d. to wit, of the aliquot Parts £ and 5 
+ of a Shilling, I firſt divide 2347 by _ 1172: 6 
2 (the Denominaror of the aliquot 3128629 
part 5) ſo there ariſes 1173 2, or — 1 * 
11735. 6d. Again, dividing the ſaid 20) 176]o 23 
2347 by 4 (the Denominator of the 4 46 


other aliquot part) there will ariſe Anſw. 88. 02 
i „ = 586 
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$86 4, or 386 J. 9 d. which two Quotients being added, 
gether give 1760 f. 3 4, or 88 J. os. 3 d. which is the 
ſwer of the Queſtion, : | 

More Examples to illuſtrate this Rule are theſe. 
yard d. 


— — — — 


— 
— ———— 
* ü Md 


20) 32 8 
WY d 


oz. 4. oz. 
„ „ — 
180 
180 
„„ 


20) 45 . 4. 
| Anſw. 24...15:0 5 
XIII. When the given Price of an Integer conſiſts of Shil- 
lings and Pence, firſt multiply the Number of Integer: 
whoſe Value is required by the ſaid given Number of Shil. x 
lings, and ſubſcribe the Product as Shillings, then divide the nd Þ 
ſaid Number of Integers by the ſeveral Denominators whick lered 
are correſpondent to the aliquot Parts contained in rhe given tbrie 
Number of Pence, and ſub- er 0 
yard, . d. yards, ſcribe the Quotient or Quott- tor 
12:7: 10..347 ents under the aforeſaid. Pro- foe t 
* DIETS —— — — duct of Shillings, all which Thus 


FI 


255 5. d. being added together give the ne c 
7 X347 =| 2429 : Number of Shillings which Wiz: 
2 )347(*-| 1733: 6 Anſwer the Queſtion: So if It 1 
3 ) 347(*+* | 115:  $ be demanded whar 347 yards riſe 


of Cloth coft ar the rate of 155 | 


IS 4 


75. 10 d. the yard, the Anſwer 


. d. 
20) 271]: . 2 wulll be found 135 l. 185. 24, be a 
2 for firſt 347 being multiplied af 
7 (the given Number of Shih 


Anſw. 135: 18: 


igs) produces 242d Shillings ; then dividing 347 by 2 and 
ererally, (becauſe 10 d. is compos d of + and of + of a 
ling) the Quotients will be 2734 and 1153, that is 
7184. 24. ot 135 . 18. 2d. 

More Examples of this kind are theſe. 


yard. 4, d. yards. 
„ 
2 N 3 8 
TY 3780 
OY 17 54 = | £540 
2 540 0 © 270 
4% 542(** 135 
- e 
Anſw. 479: 5: 
— — 6 n . — 
3 7 2 e 
1, % 272 
— — 
11252 


14 X 313 — 313 
23 = 03 
20) 43343 3 
Anſwer 226. 18: 6 
W. When the Price of an Integer confifts of Shilling 
nd Pence, and that ſych Shillings and Pence jointly con. 
(red do make an liquor part of a Pound, it will often be 
tbriefer way than that in the laſt Rule, to divide the Num- 
kr of Integers, whoſe Value is required by the Denomi- 
uur of ſuch aliquot part, ſo will the Quotient give the An- 
fr to the Queſtion in Pounds and known parts of a Pound. 
lhus if it be demanded what 767 Yards coft ar the 
ne of 65, 8 d. the Yard, the Anſwer will be found 255 J. 
3. 4d. For fince 65. $4. is an aliquot part, to wit, + of 
itound, I divide 767 by 3, ſo there MY 
nles in the Quotient 255+: or O abs g 67 
— ys : 4d. which 3 al —_ L 
ver of the Queſtion. Note, That 3 
be aliquot — Pound conveni- 3) 767 (255 ++ "AY 
t for this Rule are theſe expreſs'd in the following Table. 


Ff 3 gp. d. 


173 5, 6 d. and nigs. $4. Laftly, the Summ of all is 
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RM GE lap [ 
I. 4. Alique: Parts of a Pound, | ( 
* 0 | " - * — * - 4 
2 Is 3 o | D | n 
- - 4 T ; 1 
2 8 71 1 
„„ $i *F ; 
| | 
141 ro 
1. . 3] is | 
| | _—_ a 
/ XV When the given Price of 1 or an Integer conſiſts 0 
Pounds, Shillings, and Pence, reduce the ſaid Pounds and 
Shillings all into Shilling, then proceed according to the 
Thirteenth Rule of this Chapter: So 519 C. at 31. 195. 5d 
per C. will be found ro amount to 20011. 4 5. 5 d. for having 
reduced 3 J. 17 5. into 77 5 I multiply 517 by 77, and (ex 
down the particular Products; then for the 5 Pence which 
is compos d of the aliquot parts and & of a Shilling, I rake 
. + and z of 517, and ſubſcribe the Quorients orderly under 
the aforeſaid Products: Laſtly, adding all together the Sum ii 
400245. 5 d. or 2001 J. 45. 5d, for rhe Anſw. of the Queſtion Wil + 
| SSN in len 
C. ff rb; © * 
. „e 1 
l 3619 * 
| 71 X $17=1 3619 Bi 8 
| 4) 517 (-« 129: 3d. ij 
* 5 6) 517 Dos | 86 3 re the 


20) 4002 [4:5 
Anſw. 2001: 4:5 


| More Examples of this Rule are theſe following: 
g E. „ * 


1... 1:24: Þ.. a0 
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LL 324 
113 108 = 108 
= | 108 

3) 108 (. 36 

36 

20) 1227 6 

CT  & WS 


Anſw, 613 : 16 : © 


1 ca 3-3 90 :2 - Wu „ 84 | 
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©) X 84 = 4.200 
"2 84! (4 
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EE LE ur. 
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cnt anne — 

Fa. | 612 

32 X306= 918 


wy 


* 3) 306 (. | 102 = 
| 48) 55 G.. 0; _ 


20) 99910: 4+ 
E „ 
„ | | Anſw. 99 210 4* Y 3 
Mlle, When the given price of — —ĩ4 conſiſts of cers 
in fence together with 4 4. or 4 d. it will be convenient ta 
ie due a/iquot parts of the number of Integers propoſed 
tall the given price of an Integer, except 1 d. and the aid , 
« d. Then for that Penny, and d. take + of the faid In. 
2 ende and if there be yet a fatthing, take 4+ of 
aid quotient which ariſes by taking ; boti. which quotzents 
the value in ſhillings correſpondent to 1 4 d. This will be 
ent by the followin Examples. 

Jara 4 yards 
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3) 326 [. 1 108 
9 3 F, B. 6 
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3X 720 ][ 22760 
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Ne 8 - 8 720 C. 120 

3 „ 4 20 5 90 | 
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F 20) 25510.( 127 19:0 An 
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faid given price: So if it be demanded what 34G 3 9 ( en 


ill coſt at 47 164. 3d. per C. the Anſwer will be fout _ Wi 
33 £ as by the bleguent operation is manic fund 
Þ= 1 :46:-: &- 6 $76 & EF a by 

>@ 41:2 : 25.06 26:3: wile 

eee, "ii 2 e 34 5 Ry 5 * 

; 1 N e | 1 1b, 

= F 204 —_— KL: 

96 K 34 27 306 e unege 55 ſo 

my IRE 2 T8 oo ae 

ue Qudtients 184 483 1 7 

; for - 2 C. } 24 ® © O4 | Call 

1 2) 33444. 8. — 
Anſw, 167. © © 4 © 0. „ 82. Ea P 


iohk. 

in E oirdu poi Weight, where tl 
Example of Avoirdupois gfeater Wei gitt, _— 
— — Price is ſought Ponſiſts of entire Hund di 
Weights, quarters of an Hundred, and of ſome number ; | 


Pounds, which is not an Aliquot Pa of 28 or 4 2 den 
| h of a 

four 

| be ri 


WY 


nd 
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0 4 bY d. ET — C. s J. A | 
1. 5: 15 274 oo ond 1B 3 2 24) 
1090 
| | 218 . VE ; 


2} 218 ( . 0 : | ; f 1. 8 2 
8 218 ( 2 l l n 3 2 "0. 1 DT 151 


1 of 27. 3d. an 
| 72 1 C. 42 i5 xd 2 9 2 * 5 91 
N. eie); & f B 1 % 41 
nag for < 14 . : „„ 
7b. ' 5 2 > 2340; 7427 
I HR ELNDSS ot 
' e e Ti /at- oF. 3 - \ gfe. * ” $8 
a ä 12 „N „ 
6 1 - 4 POLLY , B12 3 TS LIT. 
Anſw. 1266 135 3 rk, Dane 


The example laſt mentioned being (of thoſe queſtions whith 
mdinarily happen in Trade) one of the hardeſt to be reſolved 


ly the Rule of Practice, I ſhall touch upon tie #fore-going ope- 


ration, where you may obſerve the price of 218 C. 3 qu. to be 
fund after the manner of former Examples; then for 14 /b, part 
> the 24 1b. in the queſtion, I take 7 of the price of 4 C. like- 
wſe for 7 Ib. T take half the Price of 14 Ib. and fo there yet 


remains 3 7b. whoſe price is found by taking + of the price of 


11b. viz, the price of 7 th. being very near 7 522 d. or 
0 2 d. I multiply 86 ; by 3, and divide the quotzent by 
7, o there ariſes 37d. or 3s. 1d, very near. Laſtly, all being 
added together, the ſum is found to be very near 253225. 3+ 
4. or 1266 J. 25.6 + d. | 


Note, that a quarter of a farthing ( or , of a Penny) is the 


ſnalleſt money expreſs d in the example; and where any thing 


viſes leſs than a quarter of a Farthing it is gmitted, but it is 


luppoſed to follow this note + for which ſurpluſages ſome re- 
ſpect ought to be had in adding all together: Now altho in re- 
blving queſtions after this practical manner there will be ſome 
erour, yet the loſs for the moſt part will be leſs than a Farthing, 
vhich is inconſiderable. : | 
XVII. When the price of 1 or an Integer conſiſts of divers 
Denominations, as Pounds, Shillings, Pence; and the price 
of a certain number of Integers, which does not exceed a fingle 
houre, is required, work as in the following Example. 44. ie 
be required to find what 8 C. muſt coſt at 3 J. 13 5. 2d. per C. 
it is evident that 8 C. muſt coſt 8 times 3 /. 
ES. g 3 C, 


— — WO. A SIE << ee 


Tiles of Practice 
C J. : So 3 d. G. 
1 3 3:13:68 * 8 


MAR 


Anſw. 29 9: 0 


135. 77d. Therefore I multiply + by 8, faying, 8 half Pen 
make 4 Pence, which I reſerve in mind; again, 8 times 
Pence makes 45. 8d. (to wit 8 ſix- pences make 44. and ther 
are 8 Pence beſides) to which adding 4 pence in mind, then 
will ari'c 35. which I reſerye in mind, and ſubſcribe a cipher 
under the place of Pence; again, I ſay 8 times 13 Shilling 
makes 51. 44. (ta wit, 8 Angels makes 4/, and 8 times 37 
make 11. qr to which adding 5. in mind, the ſum will be 
51, 95. wherefore I ſubſcribe 9s. (the exceſs above the pounds 
under the ſhillings, and keep 51. in mind; laſtly, I ſay 8 timey 
3 pounds mike 24 pounds, which with 5 pounds in mind 
- make 29 pounds; ſo that the total product ar anſwer of tue 


[1 - 


. queſtion is found to be 291, gs. 


4% 


More Examples of this kind are theſe, - 


: 1001 17 10 J. 2 4. FT 1 d. qc # C. , 
TIES 1 17 3 15 — 57 8 7 | 
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Anſw. 149 00: 6 


XVIII. When the price of 1 Ib. weight is known, and the 
price or value of 1 C. (to wit 11 21h.) is required, the anſwer 
may ſometimes he given more ſpeedily than by any of the for- 
mer Rules by this Rule which follows, vz. Find the number 
ol farthings contained in the given price of 1 /b. weight, fend 
take twice that number of ſhillings, and once that number 0 
groats, and having added them together, the ſum will give the 
value of 1 C. to wit, 112 /h. weight: So if it be demanded what 


od - 


3 


I C. or 112 15. weight of Cheeſe will coſt at the rate of 35 
pence the poundeweight, the anſwer will be 1. 19s 44. 


For according to the ſaid Rule, the number of farthing cn 
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tained 
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229 
tzined in 34 (the price of 1 -weight) is J. 3. 4. 
13, therefore the double of 13 thillings is. 126 © 
13 Groaps mah; :.- os} 0 24 3.6 
Therefore the ſum ( which is the price — —mmmm—_ 


o 10 or 112 4b, weight) is. „ 

The reaſon of this Rule is evident, for if 1 Ib. weight coſt 13 
farthings, then 112 Jh. myſt neceſſarily coſt 1 12 times 13 farth- 
ings, or { which is the ſame) 13 times 112 farthings; but 13 
times 112 farthings are equal to twice thirteen thillings, toge- 


ſed of twice 48 färthings (or two ſhillings ) and of 16 farthings 
(or one groat :). wherefore the truth of the ſaid Rule is evident. 

Another Example, when Sugar is at 5 + the pound-weight, 
what is the valye of 1 C. (or 112 h. weight?) Anſwer 2. 11 4. 


Os 


4d. For in 5414. are contained 22 farthings, I. d. 
therefore the double of 22 /hillings is . . 2:4 : 0 
22 groats make. | RET” 
Which added together give the price of 2 — — ä ·— 
1 C, or 11 21. to wit. =. „ 


XIX. When the gain of ( or allowance for ) 100 Integers 
conſiſts of ſome number of pounds not-exceeding 
10, the gain of as many like Integers and known Compendious 
parts of an Integer as one will, may be found ve- way of compu- 
y briefly by the following method, vz. If ting Intereff 
100 J. gain 3/. what is the gain of 2461, 18s, and Fallors 
10d.) Anſwer 71. 8. 1 ?*:d, Firft, I mul- Alem ances. 
—" tiply 246/. 18s. 10d. by-3 (the ſecond term) 
after the manner delivered in the 17 Rule of this Chapter, and 
write down the Product which is 740l. 166. 6d. Then I di- 
vide the ſaid Product by 100 (the firſt term in this Rule of 
Three) in this manner, wiz. I divide 740 pounds by 100, 
which is * by _ off towards the right hand. 


4 the 3 | ; Ss d. 

anſwer 100. .3 - . 246: 18: 10 

5 — — — | 7 3 5 1. 
"ha | l. 7140: 16 06 

ber of 120 

ve the D 

on 3. 8116 

13+ 1 12 

ain d. 11 98 


the 


ther with once thirteen groats ; becauſe 112 farthings are comps- - | 
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the two laſt places of 540; ſo the quotient 7 Poands and 
will be a ——— of 40 Towns which 10 Pounds — 
into Shillings, ſo there will ariſe 800s. to whick adding the 16 
4. which fand in the = ol Shillings, the ſum will be 816 
Shillings; theſe are alſo to be divided by” 100 ( by cutting of 
two places as before, ) ſo the quotient will give 8 ſhillings, and 
there will remain 16 ſhillings, which being reduced to Pence 
and unto them 6 Pence being added (to wit, the 6 pen 
which ſtands in the plaee of Pence) there will ariſe 198 Pence; 
"theſe alſo are to be drvided by 100 (by cutting off two places to 
« the right hand #s before,) fo the quotient gives 1 penny, and 
there will remain 98. pence; fo the exact quotient or wider 
the queſtions found to be 74. 8.5 1 1% d. 
More Examples of this Rule are theſe following, 
KT”: LE. e tt br | 
100. 9 2793 3 


i i $- 3 * 8 7 7er 
N 4 #4 4p * , * 1 
g . fa J. 4 * PAS s 4. F . — *, » '3 
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2 ' 10 „800 311 . inen 
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J. 3 | 49314: f ll. 
- + 4 &@ *# 1 - ff +3 . 


4. 9 96; 
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d. 11] 28 


Afrer the ſame manner may this . queſtion and ſuch 
like be reſo/v2d, viz. When 409 Ells of Linnen- cloth coſt 3 
4. 18s. gd. what is the price of 1 Ell? Anſwer 65. 24. 1 farts 


Ells | 


— IIS 
2 — 


Cup. II. by Aliquot parts. 
„ EL 


* 1 EY 4 
3 EEE i = 4 „enn, 

ing w Shil. 6 5 18 * „ ee e 

vs, and ; r : 

Fence, r - .-. 

Pence | Pence, 2 —_ { 10 BT RY 

Pence; e +, = co 1 5 1 

aces to — — ͤ —àZ3d iQ 

wer of XX. When the given gain of (or allowance for ) 200. Inte- 

7 15 es conſiſis of ſome number of Pounds not exceeding 10, tege 

x ther with ſome Aliquot part or parts of a pound, the operation 


vill be little different from the laſt mentioned Examples, as 
may appear by the reſolution of the ſubſequent Queſtion, wiz 
Whit muſt be allowed for 21567. 133. 44. at the rate of 61. x 55, 
for 1001. * Anſwer 1475 113. 6d. thus found; I firſt multiply. 
the ſaid 2156.7 135. 4]. by 6 (the number of Pounds in the gi 
ven allowance 61. 1 5) after the manner of the laſt examples, 
and ſubſcribe the Product which is. 129407. under the line 
2 you ſee ; then ſince 157. are equal to 4. together with 2. 1 
we 2 1 wt ou which is 0 65. 8d. likewiſe : of | | 
the ſaid 21 567. 137. 4d. to wit, 5394. 36. 4d. and having ſub- 1 
fribed thoſe Quotients under the Produdt firt found, an. 
added them all together, I find 145576 2 od. for the total _ jj 

0 


product with which I proceed as in the former Examples; and 1 
ſo at length the Auſwer is found to be 145. 115. Gd. View di- | 
ligently the operation. | {1 
3 E BY .&  &.., & 
100; 06-286 2. 53-:4.. : 
= 5 
 ——— 
1078 : 06:8 
Fi . 539 , OZ * 4 << IM 
8507 — — : 
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Exchanger of Cin. _ Append 
| CHAP III. 
Concerning Exchanges of Coins, Weights, and Mes. 


ſures. 8 


25x: 


I T H E rate or Ar between Comms, Weights, Kc. df 
diſfereut kinds being known either from ſome good Au. Frank 
thor, or rather by experience; it will not be difficult, to ſuch a: 
underſtand the Rule of Three, to know how to exchange 2 gi- 
ven quantity of one k:nd,. for a quantity of the ſame value in 
anotlſer kind: But ſince in ſome caſes the common manner of 
working may be much contracted, I ſhall endeavour to ſhew 
the moſt compendlous ways to perform this buſineſs. $ 
II. In 1 of things of different kinds ( whether they 
be Cortes or Weights, Cc.) when two things of different kinds, | 
are compared together, the queſtion inay be reſalved by dne 
fingle Rule of Three, as will be evident by the ſubſequent Ex- I 
D ET 
_ Qweſt: 1. How many Riders at 215, 21d. fterling the piece 
ougfit to be received for 251 l. 6 5.4 d; of fterling Money? 
Anfwer, 237 Riders. For the firſt and third terms in the Rule 
of Three, which ariſe from this queſtion, being converted into 
half-pence, the proportion will be thi, . 
T I okre 
Of. 2. If 100 Elli of Antwerp make 75 Yards of London, 
ko many yards of Londow-theafure. will 27 Ells of Antwerp 
make? Anfwer 25; yards, i 
106 mw woLTTTTETES.SY 
Ht. When more tha two different Coins, Weights, Mea- 
furei, 8c. ate com pared together, 27z when one kind of Coin is 
compared with a ſecond of another kind, that ſecond with 2 — 
third -; the third with a fourth, the fourth with a fifth, c. tro = 


i: % 7 T7 G , — ; ll 
different cafes are ordinarily raiſed from. ſuch compariſon, he 
iz. 3 „55 i 8 
. 1. How many pieces of the firft Coin are equa! bf 
in value to a given number of pieces of the lat the 


ht may be Coin: Or, 


. CS, 1 5 Ny 
required lo) 2. How many pieces of the laſt Coin are equal | 
| know in value to a given number of pieces, of the firſt ay 
kind of Cin? | 1 
10 


Weight dd Meafares. 5433 
An Example of the fe Caſes 7 


If 35 ells of Vienna make 24 ells of dent; 3 ells of Hou 
dls of Ant werp ; and 100 ells of Ant erp 125 ells of Frank- 
t; how many ells of Vienna are equal to 50 ells at Frank- 
nt! Anſwer, 35 ells of en: 

For the more eaſy under king the ſeſolution of this 
weſtion and others of like natyre, Let à repreſent an ell It Vi- 
ma, b an ell at Lyons,” c an ell at Antwerp, and d an ell at 
Frankfort ; then may the given terms in the queſtion be ſtared 
nthe following ofder- r ln 


2 — 9 
— 
o 
E * 
ap * 
* 


* 


SH . 


hier of Suppeſitions | 3 {= 56, 7 2 

few r \ G: 125 g V | 
Band ROLL The eee 
they This order of placing the ſaid given numbers (or'terms) 
kinds, bing obſerved, it appears that it 3; a be accpunted tq ſtand in 


the firſt place; 24 þ in the ſecond: v in the third; Cc in the 
Worth; 100 c in the fifth, c. then all the terms which Rand 
75 inodd places, to wit, in the firſt, third, fifth, and ſeventh places; 
iece BM vill neceſſarily fall under the firſt row or column on the” let 
| and, and all the terms that ſtand in even laces, to wit, in 
Plc e ſecond, fourth, and ſixth places, will Fall under the latter 
bn. „„ ebene 
Teſe things premiſed, all queſtions which come under Cafe 
1: before mentioned, may be refolved by this Rule, vi. 
f a ' "hs ns, , b* 


2 STR 
Rule I. 


nit, in the firſt column) according to the Rule of continual 


is Multiplication, and reſerve the laſt Product for a Dividend ; 


Places; ſo ſhall the Product be a Diviſor, and the Quotient ari- 


4 in from the ſaid Dividend and Diviſor will be the anſwer of 
Queſtions. -4ls des „ 4: Re 
7 Gin the laſt mentioned Queſtion, if all the Numbers in the 


firſt oolumn, to wit,35, 3, 100, and 50 be multiplied continually, 
the Product will be 525000 for a Dividend: Alſo if all the 

Numbers in the latter Column, viz. 24, 5 and 1 25 be multipli- 
ed contiqually, the laſt Product will be 1 50c for a Diviſor, 
and the quotient ariſing from the ſaid Dividend and Diviſor 
vill be 35; which is the number of ells of Vienna required. 


. 14 #5 þ — — — — D 


” 35 
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| Multiply all the given terms that fland in odd places (to 


Again, multiply continually all the terms which ſtand in even 


> —— . OSS aw AP vr x 
— i gn" te nomacy mn — Py. 


ws 0 2 7 24 * 6 

COKE: 2 0 05 ** 
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n 4 © >" el); + 31%; %, 10 

| — Tag 44 Nan e 

— (78 eee 
an queſion obo a by three The! e of Thr 


a 35.42 


5 35 13 100 35 7; X00 
II. Go —a; ;— 6 ( 
WW 5 124. 


It. 125 35 1j 100 50 35 X3 r 
a 4..— — — — 34 
e 12517 5 X 24 
which forth Pro portion as laſt found, to wit, . | 
235X3X 4360, —.— 
* being well viewed and 6 cc 170 Ded 


5 7. 724 | 
with the before-mentioned order af placing the terms propos di 
the queſtion, gives the very Rule I. before expreſs d In wards. 


An Example of the latter of the two Caſes ks aint 


If 10 Ub. of Avoirdupois-weight at London be e equal to 9 bb, 
of Amſterdam ; 45 Wb. at Amfterdam, to 49 th. at age and 
98 lb. at Bruges nw td 116 15. Fo Baus iat; how many I. 
of Dan tzic are equal to 112 tb, of Anviedu 4. weight 20 
Lomdon? A iſwor 129492 45. of Dantrich. race * 

That the operation may be the more clear, let ſent one 
pound of Avoirdu poi-weight; b one Ib. of — * com 
tb. of Bruges, and d one Ib. of Dantzick ; then [che grebe 
be ſtated after the order 1 in the firſt Cale, + vin, 


\ IO ; == 95 
e 45 m 5 


The queſtion 112 4 


Theſe things premiſed, all queſtions which fall ae cg, 


belore-· mentioned, may be reſolved by this Rule, 2. * 
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Clap BL Wight ind Mhifliris. 255 
tut un "Rule II. b Here: 119 5. 70. 211 
Muldply an che d terms which ſtand i in even pt * ac to 


vic in (he 20007 oO andthe laſt. mantel Motel m in oh co 
lumn according ding to the 1 licatio and re- 
ſerve the laſt product for g Fette nd; Again Fs ly s 5 
ly the reſt of the terms. at pry: in 4 l to Wit in the 


11 column) for a Diviſor ſo ſhall the ar ſing be the 
anſwer of the Ls 1 5 he a9 mf ia $ be ” 

Oc i in this latter caſe if you place the aſt 1 the be given ter 
in the ſame column with t je ben terms for ſolv 
queſtions, that fall under the latter caſe 3 be this which, 5 
lows, 51. 

Multip ly continually all the nuaibers i in fir latter col umn for 
«Dividend; alſo multiply continually A numbers in ihe 
firſt column for : A De fo ſhall the q quotient ariſing be the an- 
ſwer of the queſtion. us bg anfiver of the laſt mentioned 
queſtion, will be a „925 to wit, 4 Tos + 1b, of e 
aendern Cap 9 5 operarigns 8 


Dare 
i £3 


05 di 
ds. 


toned, 


| 502 71 72 oy 8 
The Run? tor 2055 faid Ws $76 wi | be manifeſt by: yn 
the queſtion Hip by three ſingle Rules of three, Ker 


9b. 10 4: e 
en . r. 


9 hh, | 

y B. II. 49 45 Xio 98 45 x 10 ＋ 98 
ht 21 * — . TA 

3 - 4. AP; 1, ↄ 
on: WI II. 45 * 10Xg8 455 112 49 49 F116 X 112 

one — — _ 22404 —— — W . 


49 49 1 45X10Xg8 
Which fourth Propettioaal laſt found, to wit 


49 49 X116 X112 © |; 
being well viewed and compared with the 


ſion 


— — —ꝛ 


45 X 10 X98 
fn order of placing the terms given in the queſtion, 
diſcovers the very Rule II. before expreſs d in words. 
Nate, When the ſame ren happen to the Multi plicators 
alt i 2 in 
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280 Leere of. cane. Henn 
in the Dividend, and alſo 1 in viſor, fuch rr 
bee jy bc, pl hg arch one ll 
De ID 


F ut 


pe e 1. ' x9 2 178 1 
' 6 an a Hag thi . tht. 6 n c ng Bade es and 
rah An os che 0 95 cen n treo ae weights 
R IT 

o 1 7 hires or 1 75 ich thi ey Aa” comp are to ether, may 


Rule 0 hbree ; Frame T, es 7 of Friohs! or the more 
mad, abe Eu given Aach Ly 2 25 of Weight, 
e Oc. Rock quaneiryy of 0 e ame value in Another Kind 
5. 0 at, Ac. ks e Expreſſ Jn F Which. proportions! it will 
conventeri a oe firſt Joh er 'or "ov Reeder ol each 
Posen be mad 1 or unity, and theſ&ohd term or "conſe- 
quent a Decimal, gr « elſe a mixt number whoſe Fragi nal! part 
"5s a' Decimal ; fof thi n the in, Weight, Cr. of the one 

Place (whoſe tern is 10 may be: relied to that of 1 N 
place by help of "thoſe" Fables and of N iplication of Decimals 
without ſenſible errour : For Example it has bgen obſeryed by 
ſome Ingenious Merchafits that 100 15. of 2 git-Weiglr hot 
at London; are equal t6 85 25. in Paris” by the” ing's Beam it 
and conſequently I 15. Avoirdupois i is equal to +52 Ib. or. 89 h Im: 
at Paris; (for if 100 give 89, then 1, will give .89;) there- 
fore any number of Pounds Avdirdupsis being multiplied by 
89 (with reſpe& to Weakest g Deci mals, explained in 
the 26 Chapter of the preceeding B ok Y will produce pounds 
+: Paris: Again, If 89 1b of p farts e equal to 100 th, Axuir- 
du poi „ then 1 106. of Paris wil be near equal to 1,1 23 lb. 
of Avoirdupois ; therefore any number of Pounds of Pais be- 
ing multiplied by 1. —35 will produce pounds Avoitdupoi ve- 

near. 

1 Upon this ground I have collected the proportions in the 
flllowing Tables, which T would not have any to confide- in 
further than they Know them to be agreeable to truth: For i 
have only derivd them from thoſe delivered by Mr. Lewis 
Roberts, Merchant, in his Ma of Commerce, and do herein 
only aim ar the InftruStion of ingenious + Merchants and Factor. 
in the briefeſt ways of calculating their exchanges, the rate or 
proportion being truly known ; in which Practice, Decimal A- 
rithmetick ( that has no o Enemy but the Ignorany 9 "a be! very 
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at London, to the Weights. *. 
| Cities and remarkable Places. 


Antwerp 
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Teurer e * 
Fareige 


| Amſterdam 1 ; 
Abbe eville N Cy H 54 51 | 
Ancona 1 282 . 75 
| A 190v7- 140% 
| —_— 1 ih . 
Bourdeaux N 4 2946/1 
"= Burgundy 91 
One Pound | Bolonia 1. 24: i 
of Avoirdu- | Bruges 98"; 
pois-weight a Calabria 1.3698 
at London, Calais 1.00 | ; 
makes at | Cenſtanti- | 21 27 
* Deep 2 * 91 . 
Dantzick 1 416 
Ferrara 15 
I Florence 1 29% ͤ 
Flanders in 1 
4 general 5 i „A - '; 4 die 
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e — Table vil be wanifef by the fal 
Example, mz. 
much weight at Dantz:ck do 320 bb. Avoirdupoi make? 
wer. 371.2 5. Seek in the fore-going Table for Danti 
right againſt it you will find 1 . 76 which ſhews that 1 
woke hug is equal to 1 .16 Ih at Dantzick; therefore multi 
Abr ce 320 by 1. 16, fo will the Product be 371 .2 A of Dantaich, 
ration is manifeſt, >| | 
Avoir. Dantz. Avoir. Dantz, 
IG +» 1.16 yo: "_ 
, | | 5 . 1 . _ 
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| vers Foreign Cities and remarkable Places td 


Avoirdupois -Weight at Londoti,  . 


7 Antwern 5 

| Amſferdum 
' Abbeville 
I Ancona 
1 Avignon 
Bourdeaux 


On | — * 


makes at London of Avolydupois-weight 
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| Dantzick * 
Ferrara” 
Florence - 
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Flanders in 
general 
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1 CGG | 
a Ty — var" IS LUBLIN | f 4 0865 
Holland . |] 0526 


n 0h Lyons 5 * 


Lisbon a | | Wy > 
com. weight. | 


ſilk-weight. 1 11 .— 3 
cuſtom-weight, 


Leghorn 3 5 75 | 
Bl 


hAfken 1.5 
Mirandala 1 
N 
Ty Naples 
< Pas © 
Prague | 
Placentits 
' Rochel : 
Rome a 
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ample, pix. f . 1 15 er VV 8 BL N \ * 


In 224 2. welahd at Hoare ho many 9 ponds wir- 
duputs $ * 


Anſ. 243.376 Ib. 


vill find 1.0865, which ſhews hs 1 Ib. of 5 makes 
1.0865 15. Avoirdupois, theréfore if 1. 086 5e Wirte by 
224 the Na will be —— Hvoirdupois. N. 


= 5 0865 40 


| 224 | * 5 0 
7+, 28730 - eee 
21730 . 


24313760 


Weights ahd Meofures. a1 


The uſe of the laſt mentioned Table, will * manifeſt by this 


Kek in the Table for Hainburg 55 a gh eaſt it 1 


of Table. 
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able Places. 


4 Table fir the Relation of Engliſh Els to the 
Meaſures of divers —_— 05 ities, 


and remark 


One Ell at London makes at 


Anferta,. 
| Antwerp 
: 1 Bruges; . [7 | 
Arras BE Ke 
| Norinberg 
R 
Liſle 


| Frankfort 
Dantzick 
Vienna 
Paris 
Rouen 
| Lyons 
Calais 

| Venice filk 
Lucca 
| Florence 


Milan 


| Leghorn 
| Madera 
. 


 Maeftricht — c 
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6666 
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Table. „ 243 
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£4 E 9 85 81:35 *. — = 
Lisben . | 


85 
5 | 
7 |Cfile 1 8) > Vares 
» | Andaluſia 1 3625 3 2 
3 Granado 1.3625 
J = Genoa 4 .8083 Palms 
3 I Saragoſſa * | 
= Rome | 56 | | 
1 Barcelona 3 Canes | 
S | Valentia I. 2125 | 
| | A | 
| 


The uſe of the aforeſaid Table will be manifeſt by the ſubſe= || 
quent Example, viz. Þ | „ | 
In 325 ells of London, how many ells at Antwerp? | 
= 4:/v. 541.645 ells: Seek in the Table for Antwerp, and 
aud nght againſt jt you will find 1.6666 which being multi pli- 
cd by 325 produces 541. 645 ells of Antwerp, as by the ope- 


— — — — — — 


ation is manifeſt. | 
1 ꝗ⁊U 1. 6666 . 325 N 
= | 
83330 4 | 
33338 | | 
499 i! 
"IF — 3 1 
54116450 3-208 ll 
1 l 
| 
Kk a2 4 l 
: | J : ads wad 
tl 
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* * 4 g 1 > Fa 
— Antwerp [ ; } 4 "Ran | 
= Rs } :#ic. 4 rank) 
2 | Arras FE GR Xx pres r 
] Norimber i 5 5 
P Colen * CE aig wn 
© "SES | EE $a s.{, 
L 3 ps 6024 
aeftricht = J. 636 | — 
18 Frankfort | J 47 "A = 
. 4792 © 
= Dantzick 5 7228 
2 Viewa 0 he 6896 
L Hir 111 
S 7 Ronen 11 9708 
( Lyons 8 9836 
| Calais 6369 
Venice ( linnen ! : 55557 
| = /Lucca ? ſilk | 5102 
& JForence | 5 
62 Milan 1 4901 — 
2 ( Legborn -. 
3 | 956 
=. I hes 3 J .9681 
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Was 


2 ) aer 

2 Lisbon | | : y Ns 

> <Caffile _ S | +7207 

v /} Andaluſia E | 7339 J. 

© Granado | * 7339 

One Palm at Genoa > « 2 +2079 * 
* (Saxagoſs _ K 1 ser 2 5 
3 Rome Eg 1 7875 

YU Barcelona | — 1.4035 
= (Valentis +- C 8247 3 


The uſe of the ſaid Table will be manifeſt by the ſubſequent 
Example, VIZ. | > | 

In 739 Aulng at Lyon, how many Ells at Landon? | 

- Anſw. 718 028. Seek in the Table for Lyons, and right a- 
ginſt 1t you will find 9836, which bei ng multi plied by 735 
woduces 718.028 Ella of London, as by the operation is ma- 
ien 


1. . 9836 bs 730 
I” | 

| 295580 

688 52 


* 


—— ——— 


— 


— 


| + 5 71810280 


Wee, That a and the ſame kind — Weight or Meaſur F 
dom or neyer alters from its peculiar quantity, in the 
4. Common-wealth, where ſuch Weight 2 Meaſurg 
115 eſtabliſhed ;* but one and the ſame kind of Money 
often riſes and falls in its value in foreign Parts: For which 
cauſe I have ſpared the pains of calculating Decmal Tables 


for Comes; yet to give ſome light to ſueh as read modern relati- 


here infert a Table in the ſame ſute as I fung it in the afore- 
hd Map of Commerce, and refer the Reader for further ſatis. 


faction, ta the Tables in Rider's Dictionary, concerning Coins, 


Weizhts, and Meaſures, both Ancient and Modern. 


of 
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| _ — c type 
Of Exchanges of London, with divers foreign 
Cities. 7 wo 8, bt | 
5 | 1 * 
— 2 ä en a 7. 
: Pence a1 
"Placentia ſterl. 64 for 1 Crown 
Lyons 64 for 1 Crown 
4 Rome | | 56 for 1 Ducat 
Ge noa 7 65 for 1 Crown 
] Milan © 643 for 1 Crown 
2 Venice 50 for I Ducat 
2 Florence 33 for 1 Ducatoon 
„„ . 1 ane 
= SSN) ion ng lng. 1 
80 7 II wa, | 
2: | Catabria 7 „5 for 13 Ducat | 
1 
ET 77. er 
= Meſina . $5: for I Ducat 
J Antwerp I, f f e for 24 Hill. 
r "© 59% Tis 
Valentia 571 for I Ducat 
Sarago ſſa 59 for x Ducat 
Barcelona 64 for 1 Ducat 
Lisbon 531 for I Ducat 
Bononia 53: for I Ducatoon | 
| Bergamo 52 for I Ducatoon 1 
Frankfort | 595 for 1 Florin 
IR. | | | . empt 
4 (Genoa 577 3% 220 83 for oy Crown wil 
London excha nges in the Denomination of Pence ftorling 
with all other Countries, Antwerp and thoſe neighbouring 
Provinces of Flanders and Holland excepted, with which it ex- 
changes by the entire und of 20 Gillings Engliſh (or flere. 
jk W * 
a | | CHA P. N 
| | grof 
41 
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hyendix | 3 Queſtions of 247 
' CHAEF-I.. — OM 


Praftical Queſtions about various Things : vit. 
rare, Tret, Loſs, Gain, Barter, Factorſbip, 
and Meaſuring of Tapeſiry, | 


of 4batements and IN the Trade of Merchandize there are in 
Almances in Traf- I uſe various Allowances, and Abatements, 
fil, viz. 1. Of known by the names of Tare, Tret, &. 
lat. concerning which I ſhall give a few exam- 
ples, whereby the practical . Arithmetic: 
jil eaſily ſee, that there is more difficulty inthe name thaw in 
the thing ; for the rate, or proportion agreed upon, in any Al- 
lance or Abatement (be it called by what name ſoever) bein 
ace known, the Arithmetical work will quickly be diſpatch 
by the Rule of Three, or elſe by that and ſome of the former 


ns mixtly uſed, as partly appears by the following queſti- 
on. 


Gris weight is compoſed of the weſt. 1. A Factor buys 
Neat ae. of the _—_— 4 Kell of Sugar marked A. R. 
ad alſo of the Tare, to-wit, the C. D. The groſs weight of every 
(ft, Bag, But, &c, which con- Cheſt in Avorrdupois greater 
kin the Commodity. i: weight is as follows. 

ECT - cs 0 19 

„ »- 2a 

CGI . 5 13 

? D. IO © © v : | 17 


| The total groſs weight 1 1 1 00 13 
Now ſuppoſing the Tare or weight of every Cheſt when it is 
015 to be 37 Ib. the queſtion is what neat weight of Sugar 
wil N when the total Tere is ſubtracted? Anſw. 43 C. 
09, + . 2 | | ; hs | | 

a os - | q. Wc b THE wha 
from 44. 1 ... 13 The total groſs weight. 
Aber 1. 0 ' The total Tare. 


Rem. 43 C 4.0 ... 05 the neat werght of Sup. 
ro 


Nueſt. 2. If from 990 C. 3 qu. 21 Ib. groſs weight, Tare 
a after the rate of 14 /b. — C. (or 1 12 Ib.) of 
groſs _ how many G. neat will remain? Anſw. 867 C. © 
lll. 15; e pe 


„„ Or ² PINE ey 


Tare, rer. &c. Chap 
J. The groſs weight being converted into und 
ſixth Rule of the 7th Chapter of the preceding Book, nil 


11c985 5. P . 
1]. Then by the Rule of Three. n Il. 

v1 112 : 14 :: 110985: 13893 +4 1 | 

3 or 8: I: : 110985: 13873 — II 
LI. From 110985 the profs weight: = IW 
Subtr. 13873 + the total tare. | V. 

| 3 C . bh 2 


Reſt neat 97111 J 867 0 41. 72 
Note, When the number of Ib. to be abated per C. for Tay 
is an aliquot part of 112, as in the laſt mentioned Examyle 


where 14= + of 112, the operation may be thus: + 


„ © 13-999.5,3-,5.. 20 1 (23 3-7 &. 334 dl? + 

TN" Abt th N — ts — ge b ; T Wi, * 

dof Yano eat 123 13 hn = 
* 5E;k 2: 05/7 $08) 26 £01 ua | 
21 = 00 : 0: of | W : 

— — — Yo Sona 17 on 11 
Fore 1250: 10 49 03S oi a Sh Qu 


Reſt neat 867: 0: / e 
| Queſt. 3. Suppoſe at ſome City, there is a Cuſtom in the ſelf 
ningof certain Merchandize by weight, to allow of ca 
of Tret in as an Overplus to the Buyer, 4 15. weight for 
| every 100 Ib. weight which is bought, and in that 


proportion for a greater or leſſer quantity. Now if a Merchant 1 
buy 1175 Ib. weight of ſome commodity, and is to be allowed 21. 
thercupon after the aforeſaid rate, the queſtion is, how many ib [the 2 
weight ought he to receive, in all? Anſw. 1222 2 weight. lis gal 
100. 104 :: 1175. 822. de rat 
This kind of allowance is commonly called Toe - " 
Queſt. 4. Suppoſe # Merchant has 1222 20. weight of acer- 
tain commodity, part of which he bought at a certain rate fer 
7b. and the reſt was allowed to him or caſt in as an Overplus, H Bart 


after the rate of 4 Ib. weight for every 100 IB. weight that he 
bought; the queſtion is, to know how many pounds heat weight 
be bought? Anſw. 1175 Ib. weight. 
| 104. 100 221222, 1177 

This queſtion is the converſe of the former, and ſhews how to | 
make abatement for Tret. e meott 14-6 v0 " pie 

Queſt. 5. If from 55 C. 1 qu. of groſs weight, Taj is to be l. 105. 
ſubtracted after the rate of 16 Ib. ber C. and from the re- Ide que 
mainder Tret is to be abated after the rate of 4 1b per 104 - ad wh 


— Sno ew 


— , 
- 1 

4 %, *% is. * "% * 352 F 
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Chaps IV. Of Loſs and Gain. 249 
he Queſtion is, what the neat weight is worth in Money after 
the rate of 8 4b. 8 5. for every 2 (or 1 T2 1b? ) Anſw. 382% 
J. The groſs weight in 15. is 6188 5. 
I 112. 16 :: 6188. . 884 i 
C TS. ir, +. 
=, 6188 845830... „„ „ 
IV. lest. o $100, e, 
| Y.. 112. - 65; . ..- 
4 ,. 6. A Merchant has bought Linnen-Cloth gf poſs = 
7 2 W114 fer El, which proving worſe: than, he ex- and Gain. 


* . * 
* 


r Tar, ed, he is willing to, ſell it at ſuch a price this {| 
ample F may loſe preciſely after the rate of 1 77 for every 20 J. that 
5 e kid out; the queſtion. is to know at what price he ought to 
fal the ell, that the proportion in the ſaid loſs may be obſerv- 
4 d? Anſw. 10 J. I d. per ell. : 14-01 | 


J. 201228183 | 
120: 18; :: 11. 1072 billing. 
40 : 11% W | 
Irr- SIA ir 8 21% Ff.0.49 oo Res 
Oueſt. 7. If 100 B. weight of any commod ty coſt 30 5. at 
ah price muſt 1 Ih. eight of. that commodity be ſold to gain 


e ell fer the rate of 10 J. for every 100 laid out? Anſ w. 3 A d. per 
or cu . weight. as a | 1 
t fo L 1% 3 830414 JED: ont, . 
that I 100 : 33 5545 era 
chandl Queſt. 8. K Merchant ſells 2 parcel of Jewels-which coſt him 


2501. ready Money, for 559. payable at the end of 6 Months; 
[the Queſtion is (his ſecurity being ſuppoſed 1011 be good) what 
lis gain was worth in ready Money upon rebate of Intereſt at 
de nate of 61. for 1007. for a year? Anſw. 300/: 
1 3 
10 yd Airy „ 

ueft. 9. How much Sugar at 84. per Ih. weight 
Hlater. may be bought for 20 C. of Tobacco at 3 J. per C 

Anſw. 1800 Ib. weight of Sugar. 
ö re ; 
—f p ] rn 
Queſt. 10. A has roo pieces of Silk, which are worth bu 3. | 
er piece in ready money, yet he barters them with Bat 45. 
r piece, and at that rate takes their value of B in Woolf at, 
I. 10s, 2 C. which are worth but 6/-per C. in ready men 5 
te queſtion is to know wt quantity of Mooll pays for the Silk 
ud which of the two A or. B is the gainer, and how much? 
ww Ow I : L 1 Anſw⸗ | 


wa 


51 
_ 


4 —— 


250 Barter and Factorſhip: Appendix 
the Barter. VF 1 
69+ 1.4 200 588 | 1 Raule 
H. I . 6.2 53 38 | | 
or 55. 6 1: $507 320%” | 2104 
So it is evident that the true worth of the wooll which B de 
liver d was 3201. for which he receiv'd only of A the worth g 
300“. in Silks, and therefore B loſes 267. by the barter. 
Queſt. 11. A Merchant deliverd to his Factor 6601 upon 
condition that. if the Facto add to it 2501. of his of Fattorſi, 
own money, atid beſtow his pains in mana ing See brief rule 
the whole ſtock, he ſhould then have'+ parts of the for compuin 
total gain. The queſtion is to know what flock  Fators 4. 
the Factor's Service was eſtimated at? Anſw. oy; in 
„ 5 | Phe 19 and 19 


J. The Factor's part of the gain being 2 the N if 


Merchant muſt neceſſarily have the remainder, - h Furl 
which is 3. | :, Hl 

UW, 3.3 33 600. 400 1 * 

HI. 400 - 250. 150 Wl =: 

Queſt. 12. A Merchant delivers to his Factor 320 J. and 
permits him to add to it 64 L of his own money, to be em vloy- 


ed in traffick ; and by agreement between them the Factors ſer- 
vice is eſtimated equivalent to a certain ſtock ; which is ſuch, | 


that if the total gain be divided proportionably accor ding w 
thoſe three Stocks, the Factor is to receive + of the total gain, 
in conſideration of the ſaid imaginary ſtock (being the value of 
his ſervice) the queſtion is to know the full part of the gain 
belonging to each, and what ſtock the FaQor's ſervice was va- 
lued at? Anſw. The Merchant 2 of the gain, and the , Fago 
: whoſe ſervice was valued at 967, ſtock, | SANS 
f ñ 75 1 | 
I 


320 
III. 64 | „ 
„„ 
:: 9160. 


Left. 13. If a piece of Arras-Hangings in the form of 2 

* f long ſquare, has for its length 6 yards Engliſh, 
Of .Meaſuring and breadth 4 yards; how many ſquare ells, or 
of Tapeſtry. ſticks Flemiſh are contained in that piece, when 
. the length of a Flemiſh ell is equal to 3 yard 
Eng liſh Anf w 44 5 {quare ellis or ſtigks Flemish. ES 
| ee A on ee 


wh 


„ *% 
of 


Chap. TV. f Tapeſtry. 2;ft 

Foraſmuch as by ſuppoſition, a Flemiſh ell in length, has 
ach proportion to an Erglr/h yard e as 3 to 4. and 
conſequently the ſquare of the one to the ſquare af the ather, as 
139 to 16. Therefore in a direct proportion, as 9 is to 16; 
ſis any given number of ſquare yards Engliſb to a number of 
ſquare ells Flerm/h, which will take up equal ſpace with the 


| ndix 
20. 


1 B de 
vorth ot! 


. upon bid ſquare ells Engliſh, Alſo in a direct proportion, as 16 is 
lorſhy, to 9, ſo is any given number of ſquare els Hlemiſb to a num- 
ief rules ber of ſquare yards Enpgli/h, which will take up an equa] ſpace 


omputin 
'S al. 
es, in 


with the ſaid Flemnſh ells : Therefore to reſolve the aforeſaid 
queſtion, firſt find the number of ſquare yards Engliſb contain- 


and 20 el in the ſaid yu of Arras, by multiplying the length. and 
f the / WY breadth in yards mutually one by the other, then proceed ac- 
hay. of WY cording to the aforeſaid proportion; ſo the work will ſtand 
Dendin, thus, . 25a Ps | 


L 6: x 4=25 ſquare yards Engl:/þ. 
19. 16:125 +445 ſquare elle Flemiſh. 
' . Otherwiſe. 


and 6+ yards Engliſb in length give by the Rule N , 

ploy- of 4 in F ells = : 8 [TP length . 
$ fer- Alſo 4 yards Engliſb give in Flemiſh ells —_ | 
ſuch, | Therefore the produ& of the ſaid 8 + — 5 x breadth. 
Ng to plied by 5 + gives for the ſuperficial content as? — 
ain, before — —— — — 445 

ue of Oueſt. 14. If a piece of Tapeſtry in the form of a lon 
gain ſquare be in length 15 4 ells Henne, and in breadth 43 ell 
 V2- Henn, how many ſquare yards Engliſb are contained in that 


piece, when 4 ells Fleſh in length are equal to 3 yards En- 
gliſh? Anſw. 37 34 ſquare yards Engliſh. | 
4 157K 4 3==66 172. | . 8 | 
Il, 10.9::695+ +» 37 84. | g 


CHAP v. 


Concerning the Intereſt of Money, and tbe Conftru- 


h aion of Tables to that piu poſe. 

3 ; 

or FEE : | : 

*2 IN reſolving queſtions concernirg Intereſt of money four 

d things are to be well obſerved; to wit, Firſt, the Principal 
or money lent for gain or intereſt ; ſecondly, the time for which 

y the faid Principal is lent; thirdly, the rate or proportion 


viuch the Principal bears to the ſum of the Principal and In- 
* „ 


— 


— . — 


252 Inter 74 - | Appendix 
tereſt; and fourthly, the Intereſt it ſelf: So if 1007, be lent upon 77. I. 
condition that 106% ſhall be repaid at the end of a year, the beara 

time for which the ſi Prin- y the 12 


faid 100k. is called Principal; the time for which tl 
_ cipal is lent is one year; the. proportion which 0s, Pina ae re 
＋ 


has to 106; laſtly, the.intereſt, it ſelf, is 6.7, © 
II. Intereſt is either Simple or; Compound. | . te Inte! 
I, Simple Intereſt is that which ariſes. of is computed from WM.:ce: « 
the principal only; Sp if 100 J. be lent for two years, the fin- ili zye2 
ple fnterch thereof after the rate of 6. pounds for 100 polnds fab 
for 1 year will be 12 pounds, vis. C pounds due at the firſtyear' uſuall 
end, and 6 pounds que at the ſecond year's end. quarte 
Compound Intereſt is that which ariſes from the Princi- 7 (0 
Fab and alſo 3 the intereſt thereof, and therefore 0 is: cal» onpat 
led intereſt upon intereſt: So if 100 9 727 be lent and forborn Ny 
3 years, and compound intereſt thereof is to be computed, after Wiſh (fu 
the rate of 6 pounds for 1004, far one year ; there will ariſe be- Ne of 
ſides the ſimple intereſt of the principal for rhree years, the in- ret ( 
tereſt of 6 pounds (due at the | year's end) for 2 years and Wiſin! le 
the intereſt of 6 pounds (due at the ſecond years end) for one | 
year following. © „%% »» 


bears to the ſum of the principal and Intereſt is ſi 


# ? ' 


* * 


7 


J. Rebate or diſcount of money is, when a ſum of money l len 
due at anytime to come, is ſatisfied by the payment of ſo much 
preſent money, which if it were put forth. at à certain rate of Il. 
intereſt for the ſaid time, would become equal to the ſum firſt for a y 
due: So if 109 pounds be due at the end of two years, and is ne) 
to be ſanisfied by the payment of preſent Money upon Rebate, / 705 
after the rate of 6 pounds per contum, her amm, ſimple in- Wie 
tereſt, there ought to be ſo much ready Money paid, which in nande 
two years after the ſaid rate of :irvereſt, would be augmented to 
109), In like manner, if the rebate or diſcount were to be 
made after any rate of compound intereſt, ſa much ready Mo- 
ney ought to be paid, as at ſuch rate of compound intereſt, for 
the time agreed on, would become equal to the ſum firſt due. 
Examples of the manner of computation by rebate may be ſeen 
in the tenth and fourteenth Rules of this Chapter, 


PI, 


15 
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71, In the taking of Intereſt, or uſe-money, for the loan or 


wits bidearance of Money lent, reſpe& muſt be had 
the rate limited by A& of Parliament, which De Found a- 


ily reſtrain d all Perſons from taking more ien «pon which 


: 4:2. the Rules for 
u Gl. for the intereft or uſe of 100/. lent fora Gomputing ſim- 


but what part of 67. may be taken for | 
Intereſt of 2 J. lent for half a year, a — a 5 
nner of a year, a Month, or any other part 

if ayear, is not expreſs d in the Act: In this caſe therefore we 
"if obſerve cuſtom and daily practice, ſo we ſhall find that 37. 
zuſually taken for half a year's Intere of 1004. and 30. for 
quarter of 2 year, Ec. by which Practice this following Ana- 


nci- Wig (hich is the ground or reaſon of the common Rules for 
ale Wonouting fimple TntereR) ſeems to, be aflumed. for a fafe Er- 
arn 11 or the Statute, vizx. That ſuch. proportion as the whole 
free Wi (ſuppoſed, to, con{R of 365 days) has to any. propounded 
be- le of time more ar.lefs than a GIA uch proportion any In- 
in. cæeſt (not exceeding the rate limited by the Act) for any prin- 


Iinl lent for a year, ought to have to che Intereſt of the ame 
d the manner of computing mple Intereſt, for any Princi- 
al lent and forborn any time propoſed, will be ſuch as is ex- 
ned in the two next agections. ; 56 1.93 289 [2.572.647 
Vl. The interelſ or. zain of 1001. principal Money forborn 
tra year being, known, the Intereſt of any — principal 
Meney for the fame time may be found: out by Une ſingle Rus, 
C Three; for as 1091. principal is in proportion to the Intereſt 
bereof, ſo is any other principal to its Intereſt; So if itthe de- 
nded, what 2700, will gain in a. year at the rate of 6. for 
105 for one year, the, iwwer Will be found ta be 167, 45. 
Url „ -\zy4% len 4 $hn_ ESTES 

op ED. cis 066: 
100 6.2270, 16 rr 
A ſecond Example. What is the Intereſt of 1751. 181. 11d 
bra hear, at tlie rate of 6. for 1004. for 2 year? Anſw. 10% 
1s, 1 d. as hy the dale een operation (which: is performed 
ier the practical manner de ivered in the, nineteenth rule of 
le ſecond ChaPter 01 this Afbendiæ) is evident. 1 ä 


ad; 
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; J. \ A | "4 ſ. d. J. 5 fy d. | 
100 : 6 437175 : 18: 11 (10 % 11 3 113 
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- 2 . multiply by 6 2 11809 I. 36 
Deen 1 55 FE i P 
| & O 730 i ich 


"= * 


1 11 13 
12 
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d. we. 14 62 1 — By t TE 
Vll. If the Intereſt of 1007. principal for one whole yea 
or. 365 days be known, the ſimple intereſt of any other prin 
pal, for any number of days more or leſs than 365, may be fou 
gat by the following Nule 4.  , 
Multiply theſe three numbers according to the Rule of cor 
tinual Multiplication, to wit, the given Intereſt — 
of 100 J. for a year, the principal, whoſe Inter- 4 Rule 1 
eſt is required, and the number of days preſcrib- campul ing ſim 
ed, reſerving, the laſt product for a Dividend; e Inter 
Alſo multiply 365 by 100, and reſerve this pro- = n 
duct for a Diviſor: Laſtly finiſh Diviſion, ſo 1 of 096 
| Jhall the quotient be the intereſt or gain ſought. 3 
Note here, that the two principals, to wit 100 J. and the 
other propoundeg, are ſuppoſed to be of one and the ſame de- 
nomination: Allo the intereſt required will be of the ſame de- 
nomimtion with the given intereſt of 10 I]. 
Far an Example of this Rule, let it be required to find out 
the intereſt ef 400 J. for a week, or 7 days at the rate of 6. 
far 10cl. for a year, or 365 days: Firſt multiplying theſe three 
numbers 6, 400 and 7 continually (viz, multiplying 6 by 400, 
and the product thence ariſing by 7) the laſt Nodal will be 
16809 for a Dividend; alſo multiplying 365 by 100, the pro- 
1s 36522 for a Diviſor: Laſtly, dividing 16800 by 5500". | 
ter ciphers at pleaſure are added to 16800) the quotient (accord- 
ing to the fourth Rule of the 27th Chapter of the preceding 
Book) will he diſcovered to be this decimal 4602, which is e- 
qual to 95. 2d. 1 farth, ( as will appear by the brief way of va- 
Juing a decimal fraction in the fourth Rule of the 26th Chap- 
ter. 
The reaſon of the above- mentioned rule for the computing 
of intereit for days, will be manifeſt by this following way of 
ſolving the ſame queſtion by two ſingle Rules of Three, = 


— 


— I 
. —-k„: ete———_—_— 


4 EE 6x 400 

12 J 100. 6 6-8 400 . —— 

1 | 3 

1.36; 6x 400 7 6 x 40017 
1 ond 365 X 100 


J 
being well viewed the truth of 
367% 1 %%%,h , | | | 
e rule before delivered will be manifeſt. 0 5 
Hence 2 vulgar errour in computing intereſt is diſcovered ; 
ir ſome argue thus, 6 J. is the intereſt of 100 J. for a yeay, 
fore 10 f. (or rf of 67.) is the intereſt for a month, and 
nſequently 2 5. 6 d. for a week or ſeven days, and fo the in- 
treſt of 400 7. for 7 days, computed after that manner, would 

e 105, which exceeds the anſwer found by the preceding Rule 
bj 94 d. very near; which fallacy has its riſe from the taking, 
Wor nther miſtaking) of 28 days for - part of the number of 
days in a year, when indeed the juſt 21 part of 365 days con- 
i of 30 1, 0am... 

And farther by the help of this decimal fraction of a pound, 
b wit, O00 164383, which is very near the in- 


| - tereſt of one pound * a 2 at the ae — 6 per. — | 
" 1 Wn. por. annum. (as will appear by the pre- 77. | 
e de. ol ne the intereſt of 1 (ſup- 2 Intereſt 
ors ved to be pounds or decimal parts of a pound) n 
% brany number of days agreed on, at the ſaid rate of intereſt 
bree nay be found out by multiplication only, z, Firſt multiply 
the faid decimal. 00164383, by the principal whoſe intereſt is 
50 cquired, then multiply that product by the number of days pro- 


4. theſe multiplications reſpe& muſt be had to the cutting off of 
"4. W 2s in the products, according to the ſecond and third Rules 
| of the 26th Chapter of the preceding Book ;) for Example, if 
S it be required to find the intereſt of 10007, for 131 days, at the 
a. Inte of 6 per Cent per annum, the Anſw. will be found 21 
p- 534+, or 21 J. 105. 8 d. ＋ for according to the rule laſt giv- 
en, 
000164383 x 1000 x 13Z1==21.534Þ 
R But at — * of {me a 8 decimal inſtead of 


the ſaid 000164383 (which ferves only for 6 Per cent. per an- 
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1 ich fourth proportional in the latter Rule of Thr ee, to wit, | 


A ono ws © — * _—_— 1 — * « _ —_—" 
. _ 1 8 * 2 7 
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91 
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poſed, ſo will this laſt product be the intereſt required; (but in 


mum) 


— — 
. Fon. - DA 8 8 


=" 


* r 4 
8 * 22 . 
- rw 
2 — 1 
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3343 1 J > 8 . 
Interef, Ieh 
num) muſt be found out by the firſt Rule Jafore-going, help 


the latter rule can take place, the reaſon of which latter 
does alſo evidently ariſe from two ſingle. rules of three. 
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IX. When an Annuity payable yearly is in 


cage: # arreat for 1 
number of years, an 


it is required to kno 


The manner what the ſame will amount to, ſimple j 
of ſumming i ne intereſt 90 


up Annuities 
in arrear, 


ing computed for every particular yearly paym 
from the time it hecame oy until the _— 
with” alloy. term of years, the work will betas in this follow 
1 example, viz. If an Annuity, or yearly n. 
ple intereſt. of 1341. 155. 6d. be all forborn till the end of. 
PPeaears, what will it then amgunt-to, ſimple inter! 
being allowed at the rate of 6 per cent. par annum for ec 
year's rent, from the time on which it was due, untill the e 
of the ſaid term of 4 years? Anſw. 586 J. 195. 6-254... 
It is evident by the queſtion, that at the rate of intereſſ pr 


* 


pos d, there muſt be computed. the intereſt-of 1340. 195. 64M 


(due at the third year's end) for ore year (to wit, the fo 
year; alſo the intereſt of the like ſum due at the fecond year 


» 
0 * - . . 
* s 7 
A 


end, for two years (to wit, the third and fourth years;) lik 


by „ „ „ n 


wiſe the intereſt of the ſame ſum due at the firſt year's. end, for 
three cars (to wit, the ſecond, third nf - fourth year:) all 
which intereſt being added to, the ſum of the four years rent, 
the total ſum ſhews what the faid Annuity will amount fo at 
the end of the ſaid term of 4 years. 85 Fs 


Exrplication. 


The intereſt of 134. ris cn... 1-4 
Is. 6d. at 6 per cent. por 5 „„ 531 
T_T. è % % % 
The ſum of the 4 yedts 1 
rent (to wit, 4 times 1347. 
e, „ 
All which added toge- 
ther give the Anſwer f 
e, _- 5 
X When it is required to find out how much ready Money 


5 - 

* 7 * 5 of ” 421 EY "TM * 1 * 
18 3 a; 0 

— 17 2 Po 4 _ — — 2717 9 þ 
e 


| — 3 


#03 3 


by this ruſe, viz. Firſt, find out the intereſt o =_ Jim} 
100 l. at the ſettled rate of intereſt, for the time . = 
W 


4 


5 F ä f 417 1 AS 96 
„„ 08 26.3. 6 1 


| at a Of rebate ar 
given rate of ſimple intereſh, it may he effected e, t 


Reta J * 
. . 


which the ready money is to be paid beſore- hand; then addi 
the intereſt ſo found to oY make always the ſum of that — 
dition the firſt term in a rule of Three, 1007, the ſecond term; 


** 


and the debt propoſed to be ſatisfied the third Term; laſtly, 


Cha- .. e... 


will be the ready money which ought to be paid in ſatisfaction 
o the debt propoundeds 2 bu 
Example 1. If a debt of 1997. be payable at the end of a 
year to come, how much ready money will difcharge that debt 
by rebating or diſcounting at the rate of 6 per cent. per an- 
num? Anſw, 94. 65: 9d. 2 f. very near; for by the Rule of 
106. TOO: : 100. 94. 339060 + e 
That is to ſay, if 1067, (which is compos d of 1col. principal 
and 67, intereſt) proceeds from 100/. principal forborn for a 
year, what principal forborn for a year does 100 J. (compos'd 
of principal and iritereſt) proceed from? Anſw. 94.3396 1+ 
or (94 J. 65. 92 10 very near) principal money: han 41. 
67. 94 d. ini ready money, is of equal value with 1000. dus at 
the end of à yeat to come; for if the ſaid 94 7. 6 5:94 d. be put 
forth at intereſt for a year, at the rate of 6 per cent. per ann: 
it will gain 57; 13 4. 21 d. very near, which together with the 
faid 94.7. 65; 94 4. makes the 100 J. the debt firſt propos d to be 
ihe by rn: „„ ĩ 
Example 2. If 1501. 10 f. be payable at the end of 73 days 


tocome, how much prefent niotiey will diſcharge the ſaid debt, 


148 L145. 3+4.+ as by the following operation is mani- 


day J. days I. 
J. G 2 6 3 : 1 2 
5 35 EE 
ll. 101. 2: 160 :: 150.5: 148 7154 + 


hat is to fay, Firſt, I ſeck by a ſingle Rule of Three the inter- 
90 Bf ef of 100 J. for 73 days, at the rate of intereſt propoſed ; 
Hing, if 365 days (or a year) gain 67. what will 73 days gain? 
WM 4fr.1-i/ or 1. 2. Then adding the ſaid 1 .2 to 100, I 
, by 2 fecond Rille of Three, if 101 . 21. principal and inter- 
„ch payable at the end of 73 days to come, be equivalent to 100 
5 J ready nioney, what ready money is 150 J. 10 5. (or 150.5) 


4 payable at the end of 73 days to come equivalent unto? So by 
multiplying and dividing (according to the rules of decimal, 

h multi plication and Diviſion explained in Chapter 26 and 27 — 
Mm che 


the fourth proportional found out by the faid Rule of Three 


by rebatitis after the rate of 6 per cet. per annum? Anſw, 
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the preceding Book) the quotient or anſwer of the queſt. 
on will be found 148.7154 that is 148 J. 14. 31d. for the 
deeimal-.7154 being valued acecording to the Bri ef way at the 
end of the fourth rule of the 26 th Chapter, will by inſpeQion 
only be diſcovered to be 14 s. 32d. which rule I ſhall here once 
for all, adviſe the Learner to be well acquainted with 


EL NR... 
. Seek (by the Rule of Three.) What the ready money found a8 


aforeſaid will gain, in ſo much time as it is paid before-hand 
at the rate of intereſt, propounded: Then having added this 
gain to the ſaid ready money, if the ſum be equal to the debt 
firſt pꝛopos d to be fatisfied by rebate, the ready money was right- 
ly found ont. So the laſt example will be thus proved. 

A J. J. | 7. 

100: I 42 :: 148.7154 (1.7845 
Which fourth proportional 1.7845 being added to 148.7164. 
the ſum will be 150. 49 9 , which fa — want a Farthing i 
150 J. 10 5s. the debt firſt propoſed.  _ | | 

IVI. When it is required to find the preſent worth of an annuity, 


KEE by rebating or diſcounting at a given rate of ſim- 
of the preſent ple intereſt, the operation will be as in the fol- 


worth of An- Jowing example, viz. How much preſent Money 


nuities by diſ-. 18 equivalent to an annuity or rent of 100 /. fer 


counting af annum, to continue bei 
at "ig 1, | 5 years, rebate being made 
Simple intereſt. at the rate of 6 7. for 100 J. for one year, at fim- 
| ple intereſt? Anſw. 425 J. 185. 9+ d. vey 
near. | 5 8 | 


It is manifeſt that there muſt be computed the preſent worth 

of 109 J. due at the firſt year's end, allo the preſent worth of 
1907. due at the ſecond year's end, and in like manner for the 
third, fourth and fifth year's; all which particular preſent 
wort hs heing added together, the aggregate or ſum will be the 


total prefent worth of the Annuzty, to wit, | 
C | 8286150 
in the example above produced, 425 7 


8821 267 


that is, 425 J. 18 . 9 id. very near. . 5 
The operation by decimals (which comes near enough to the 
truth) is as follows, viz... _ 1 ; 


Ch: 


1d: x 


queſt. 


Tr the 
at the 
ection 
; Once 


nd as 
-han 
| this 
debt 
right- 


154, 


uity 
ſim- 


fol- 


r 


1. 106: 190:: 100: 94 22 I 

2. | 112 : 100::100; 89 «2 5 

: 3.118: 100:: 100: 64 74576 + 

4 | 124:,100:: 100: 80 64516 E 
130: 100;: 100: 76 492307 


| Anſw. 425 93933 + 3 
Here by the way, from the manner of reſolving the laſt men- 


tioned Queſtion, that Rule commonly called Equation of Pay- 
nts, which is infiſted on by divers Arithmetical Writers, 


vill be found erroneous, which I thus prove. 


. Since that Rule aims at the reducing of ſeveral days of 


bejment, upon which particular Sums of Money are due, to 
mean time upon which the aggregate or total of thoſe par- 
ticular Sums ought to be paid, without dammage to the Debi- 


ur or Creditor, there muſt be neceſſarily ſome rate of Intereſt 


implied: For otherwiſe why may not any Day at pleaſure be 
aſizned for one entire Payment? ; 

2. If ſome rate of Intereſt be implied, then equity requires 
that the preſent worth of the total Sum payable at one entire 
payment, rebate or diſcount being made according to that rate 
of Interzft, may be equal to the Sum of the preſent. worths of 
the particular Sums of Money, rebate being made at the fame 
ate of Intereſt. = | | 2 
3. In regard the ſaid Rule mentions no particular rate of 
mtereſt, it ought to be true at any rate of intereſt whatſo- 
ever. 1 5 a 

Let us therefore examine the ſaid Rule according to the 
nte of 6 per cent. per annum, ſimple intereſt, by taking the 
aſt mentioned Queſtion for an Example, (which. according to 
the accuſtomed manner) will be thus ſtated, viz. If 500 l. ought 
to be paid by five equal yearly payments, to wit, 100/. at each 
jears end, What time ought to be given for the payment of the 
aid 5007. at one entire payment, withour loſs either to the 
Debitor or Creditor, | __ 

5. By proceeding according to the ſaid Rule of Equation of 
Paynents (which ſays if the ſum of the products, ariſing from 
the multiplication of every particular ſum of money by its re- 
ſpective time, be divided by the ſum or aggregate of the ſaid 


prticular ſums of money, the quotient will be the mean time 


o be aſſigned for one entire payment) there will be found three 
„ Mm 2 years, 
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260 ee Spend 
Fears, which time (according to the ſaid rule) ought to he given 


or the payment of the whole 5007. 
6. Now if 500l. due at the end of three years to come, be 
worth as much in prefent money, as is the preſent worth of 30 
Annuity of 100 l. to continue five Br tlien the ſaid Nulz 9 
Equation is true; otherwiſe falſe: But the preſent worth of 500 
I. due at the end of three years to cone rebate being made 2 
the rate of 6 fir cute, Per gui, finiple intere, wil. 
found (by the tenth rule o this Chapter) to be 423 J. 144.64 
3 f. very near; alſo the preſent worth of the ſaid Annuit), ne 
bate being madeas before, i: onde (as appears by the reſoly. 
tion of the laſt mentioned queſuon) to 425K 1 92d. 
very near; wherefore it is evident that the. Creditor Tofes 2 1, 
4 4. 24 d. very near by receiving the whole 580 J. at the three 
years end: Belides, at 6 per, cantum, per annun, campmnd 
zntereft,. he would lofe 1 J. 8 s. 6 d. very, near; as will be mani- 
feſt by the Tables of compound intæreſt hereafter expreſſed; 


4 


So that the loſs will be either more or, le according as the rate 


of intereſt differs: And therefore I conclude the ſaid Rule (45 


* 


alſo all other rules or reſolutions of queſtions which have de- 
pendance on it) to be errnecn . 
Altho queſtions of this nature ſeldom come into pradice, 
yet he that will take the pains, may find out ſuch a mean time 
as is required by the ſaid Rule of een of Payments, at a. 
ny rate of ſimple intereſt by this following Rule, vx. 
Firſt by the preceding tenth Rule of this Chapter find out 
the preſent worth of every particular Sum in the Queſtion pay- 
able at a time to come, by rebating at the rate of intereſt agre- 
ed on; then find in what time the Sum of thoſe preſent woribs 
will be augmented to the total of all the particular Suns paya- 
ble ar times to come according to the firſt: agreement; ſo ſhall 
the time found out, be the mean time for the payment of the 
. whole Debt: Thus the mean or equated time in the laſt exam- 
ple will be found to be 2.8979, Sc. years (not three years, a8 
the ſaid Rule of Equatien of Payments wauld have it) for 
dy rebating at 6 per cent. per annum, ſimple intereſt, 500 JA 
payable at the end of 2 .8979 Sc. years to come (that is 2 
years and 328 days very near) is worth in ready Money. 425 l 
18 5. 9 2 d. very near, and the ſame ready Money is alſo the 
preſent value of 100.7, Annuity for five years, at the ſame ate 
of intereſt, as before has been manifeſted. But to return 19 
the path from which I have made a digreſſion. © 
From the preceding tenth Nule of this Chapter, the following 
Tables I. and II. are deduced, whoſe conſtyuction and uſe are 


* 2 4 « 


afterwards declared. 1 


hat 


HI — 


]FRANETRS 


ltere ſt. 


| ＋. V. 


Which Fw in decimal | 
arts of a pound, the pre- | 

| Rent worth ot one pound 
pound 


0 aue at the end of any num- 8 Annuity, to conti 


1 of 500 8 ber of years to come, not 8. ny number of ears. not er 

made af [exceeding 7 years, at the * ceeding 7, at the rate of 
will be late of 6 per centum, per | per centu, ok 8 | 

4 1. 64 mum ſimple n | Wl intereſt,” ; _.. TE 

15 re- E . 121 6rt 

— fi — — — . — . — | 
s 21 943396 EY L | 943390 

tire , | | 330253 

pound 847457 1 5 2 683710 

mani - 806451 | 3 4490102 

reed; Wl 5 769230 8 J i : — 

he rate 735294 . 994087 

tle ( 7 2 1 ? 608012 

e de- — 
15 The ConftruBtion of Table 1. 


The numbers in the firſt Table which are placed ri igkt "ul 
| gainſt the numbers of Yeaxs b 2, 35 pF I 6, and 7, axe deci- 
mal Fract ions, one pound of Engliſh Money being the lutezer, 
and are thus found ( accondig to The * preceding tenth "Bula ob 
this Cher viz. 


106. 100: 2943396 + 
112. 100: 5 892 57 + 
118. 190 :: 1.847457 + 


whereby it appears, that 1 J. due at the end of a year to come, 
is worth in ready money. 943396 ＋, that is, 18s. 10d. if. and 
ſomewhat more. Alſo 1 J due at the end of two years to come, 
is worth in ready money. 892857 T, or 17 5. 10 4d. rebate be- 
ing made at the rate of 6 per centum, per annum, ſimple in- 
tereſt; the like is to be underſtood of the reſt, of the numbers 
in Table J. which may be continued to more years, and other 
Tables alſo of rebate may be framed. upon the ſame grand, 
for months, or days, by the i ingenious rtiſt. 

| he uſe of Table I. 

ing The practical uſe of the faid firſt Table will be manifeſt "oy 
are logring this OY une; z VIRe How much ready money 


ars — „ 2 


— — — — 
2 ">? 4 


- - _ —— 2 
— Gre 22 4 ĩ⅛˙ w 
. 


will diſcharge 3457. I 58. 64. due at the end of five. yea 


tion of thoſe in the firſt, vi. the firſt number in the latter Ta 


and fitted to other rates of intereſt, but I thall ſpare that la- 


up. 


562 | i} Intereſt. 8 Append; 


come, by rebating ſimple intereſt at the rate of 6 per cent 
per annum? Anſw. 265 l. 19 s. 7-:d. which is thus found ou 
ug. In the preceding Table I. right againſt 5 years, I fl 

the decimal ;76923, which ſhews that 1 J. due at the end « 
five years to come is worth in ready money 76923 (that i 
I5s. 45) then inſtead of 155.6 d. mentioned in the queſtio 
Propofed, taking the decimal .775 which is equal to 15's. 64 
Cthe ſame being reduced according to the fifth Rule of the 230 
Chapter of the preceding Book) I ſay, by the Rule of Three, 


I : .76923 :: 345 4775 : (255 9805+ | 

That is to ſay, if 2 5 4 J. what il 345 775 
give? Anſw. 265. 9805 f. for multiplying 345. 775 by. 76933 

according to the ſecond Rule of the 26 Chapter of the preced 

ing Book, the product will be 265.9805, that is 265 J. 195 


Tue Conſrubtion of Table II. 
The numbers in the ſecond Table are found out by the addi- 


+ o 


ble is the ſame with the firſt number in the former; the ſecond 
in the latter is the ſum of the firſt and ſecond in the former; 
the third in the latter is the ſum of the firſt, ſecond and third 
in the former, and after that manner the reſt are found; (the 
reaſon of which compoſition is manifeſt from the example of 
the 11th rule afore-geing;) otherwiſe the numbers in Table II. 
may be found more eaſily thus, viz. the firſt number in the 
ſaid Table II. is the ſame with the firſt number in Table I. 
the ſecond number in the latter Table is compos'd of the ſecond Y 
number in the former and the firſt in the latter; the third num- 
ber in the latter Table is compos'd of the third number in the 
former, and the ſecond in the latter; the fourth in the latter 
is compos'd of the fourth number in the former, and the third 
in the latter; the like is to be underſtood of the reſt of the 
numbers in Tablz II. which might be continued to more years 


bour, in regard a more equal way of finding out the preſent z 
worth of an Annuity, agreeable to the accuſtomed and practi ule 


rates of buying and ſelling Annuities or Rents for terms 0 
years, is grounded upon a eomputation of intereſt upon intereſt 
as will hereafter be made manifeſt; for at ſimple intereſt an 
Annuity will be over-valued, © | The 


— » — — 
= — — LY — - — ous — — 


704 ap. V. 4 Gn 

edi: 0 The uſe Table II. 

a ne uſe of Table II. will appear by this followiug exam ple; 
1d oo. What is the preſent worth of an Annuity of 100d. per 
I fn payable yearly during the. term of five years, diſcount 


"rebate being made at the rate of 6 per centum per annum, 
pple intereſt ? Anſwer, 425 J. 18 5, 95 d. very near, which is 


w found out, viz. In the preceding Table II. right againſt 
. 6 euer, I find this number 4. 259393, which ſhews that an 
e 230 mit of 1 I. payable yearly during five years, is worth in 


ady money 4 +259393 J. (that is 4./. 5s. 2d. and ſomewhat 
— therefore, 70, by the Rule of . bree ; ; . 


| J. J. | 1 ] : bees * i | 
60 1 4.269393 :: 100. (425 935 
2 Tht is to ſay, if 17. give 4 + what will bank give 


hſv. 4251. 18s. 9 fd. very neat ; for by multiplying 4.25939 
| N the product (according to the ſecond rule of the 26t 
Whapter of the preceding Book) is 425 . 9393, that is, 4250. 18 
,9:, very near. Which operation. being compared wit! the 


addi- umer of ſolving the ſame queſtion before-mention'd in the 
- Ta-Mirenth Rule of this Chapter, the great benefit of Tables of 
condi tis kind in point of expedition will be apparent. 

mer; VI. When it is required to know, what ſum _ IM 
third Money any propounded principal forborn a- Of the forbeary 
(the n number of years, will at the end of ſuch are of Mone- 
e of rn be augmented to, intereſt upon intereſt 5e, compound in 
2 II. ling computed at a given rate; there muſt be ft. 

the ind a rank of continual proportionals, more 
e I. number by one than is the number of years in the queſtion ; 
ond t which proportionals the firſt is the principal aſſigned, the 
um- Win) muſt encreaſe or proceed from the firſt, the third from 
the te ſecond, Sec. in ſuch manner or rate, as 106 proceeds from 
_ 100 (or as 108 from 100, if the rate of intereſt he 8 per cent- 
ir 


mn) then will the laſt proportional be the Anſwer of the queſti- 
n: So if 300 pounds principal money be put forth at intereſt 
pon intereſt, at the rate of 61. for 1007. for one year, and all 


la- born untill the end of 4 years, there will then be due 378 
ent uzo88, or 3787. 145. 104d. very near, as by the four following 
luer of Three is manifeſt. - - | 
of Bl | | 


30⁰ 


Intereſt. 263 


K 
this 337.08 being put ſorth as a principal for 1 yeay el ( 


it ſelf, the product will be equal to the product gf the Rtond 


proportional 318 by it ſelf, and divide the pro- 77,2: 


proportion; In like manner if you multiply the third proporti- 
onal 337.08 by it ſelf, and divide the produc 113622264 
by the ſecond proportional 318, the quotient 35%. 3048 wilt de 


7 fifth, a ſixth, or as many as you pleaſe may be found our. 


conſtruction and uſe of which is afterwards declared. 


C397 2048 «376 Ja 


e ma 


and fourth; in like manner, if there were more continua fro- 
— 2 rank, if any one proportional which is placed 

tem two next on each fide of ſuch one, be multiplied by it 
ſelf, the product will he equal to the pradu& of thoſe two er- 
tremes, (which is a property peculiar to continual proportion- 


als.). 1 ; 's * "ol . 8 = 5 
Note here by the way, that if any two numbers Tire munber 
be propounded, ſuppoſe 300 and 318, and it be beg eilen 
required to find to them à third, à fourth, a fifth Tad 4 as 
EF in continual proportion, multiply the-ſecond %, * Wo 
Wl pie 


& 101124 by the firſt proportional 300, fo: 
al the quotient 337. O8 bea third in continual 


* 


a fourth in conti nual proportion, and after the ſame manner a 


From what has been faid by way of Explication of the pre- 
ceding twelfth Rule, the following Table III. is deduced, the 
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(haps V. Intereſt, 26 7 


5 F ve 
: Ng The Conftruttion of the preceding Table III. 
8 of 
Some numbers 1, 2, 3, 4, Sc. to 30, in the firſt Column on 
be left hand ſignifie years; the numbers, 4, 5, 6, 7, 8, 9, 10 
con, and 12, placed at the head of the reſt of the Columns de- 
* wte rates of intereſt, for 100l. lent for a year, and the numbers 
hein the ſeveral Columns under thoſe rates of intereſt, are 
G ond out by the Rule of Three in decimals, in manner follow- 
N v ing, K. 5 1 | 
5 3 100: 104 :: 104: (1.4 
+ II. 100: 104: : 1.4: (1.816 
Y III. I 100 : 104 ::1.0816:(1.12486 


That is to ſay, Firſt if 1507. put forth at intereſt for a year 
te augmented to 1047. at the year's end what will 17. be then 
wemented to at the ſame rate? Anſw. 1.041. (that is 17. os. 
gd. 2 f. and ſomewhat more) which 1.04 (or 1.04000, the Ci- 
bers after the 4 being of no value in decimals)is the firſt num- 
ber in the ſecond Column belonging to 4 per cent. and is pla- 
ed right againſt 1 year in the firſt Column. 

Secondly, ſay if 1007. lent fora year be augmented to 1041. 
at the year's end, what will 1.04/. be then encreas'd to at the 
ſame rate, Anſw. 1, 08 161. (that is II. 15. 7d. 2f, +) which 
1.2816 is the ſecond number in the ſaid Column of 4 per cent. 
and is ſet right againſt 2 years in the firſt Column. 

Thirdly, as 120 is to 104, ſo is 1.0816 to 1.12486 (or 1/. 24. 
5d: 2f. +) which. 1.12486 is the third number in the Coluum 
of 4 per cent. and is placed right againſt 3 years in the firſt Co- 
lum, Hence it appears, that 1 J. at 4 per cent. per annum com- 
pound intereſt, will at the end of 3 years be augmented to 1.124 


86 /. (that is 17. 2s. 5d. 2f. and ſomewhat more.) 
After the ſame manner the reſt of the numbers in the ſecond 


Column, as alſo in the other Coluums are found our (inutatis 


* Ke 2.51225 10.5265 J13.26965 | e dos 


The uſe of the preceding third Table. 


Queſt. 1. What will 1361. 15s: 6d. be augmented to, being 
forborn 20 years, intereſt upon intereſt being computed at the 
rate of 6 per cent. per annum? Anſw. 4.381. 135. 1d. very near, 


which is thus found out. ; 
Firſt, looking into the fourth Columm of the ſaid third Table 


to wit, that Columm which 1 the figure 6 placed at the headof 
| 3 SS | 6 - It 


it, I find right againſt 20 years the number 3. 20513, which 
ſhews that IJ. being continued 20 years at 6 Per cent. per an- 
num, compound intereſt, and all forborn untill the end of the 
ſaid term will be augmented to 3. 207131. (that is 31 45. 1d. 
27. and ſomewhat more) therefore after the 151. 6d. in the Que- 
ſton is reduced 20 the decimal. 775 (by the /fxteenth Rule of the 
23 Chapter of the preceding Book) 1 multiply the ſaid tabu- 
Jar number 3.22713 by 136.775 (the ſum propounded in the 


Oueftion)) according to the ſecond Rule of the 26th Chapter ſo 


che product is found to be 438.655, Cc. that is, 4380 135 
14. for the anſwer of the queſtion, View the operation here 
following. Fr. 1 jv | 


I . 3.20713: 136.775 . (438.655. 
136.775 | | 
1623565 

2244991. 

2244991 
1924279: - | 1 * 
962139 | 

320713 
—— | 


5 43865520575 5 f 
Oueſt. 2. If 320 J. be forborn 11 Years, at intereſt upon in- 
tereſt at 5 per Centum, per annum, what will be due at the end 
of thoſe eleven years for principal and intereſt? Anſw. 5471. 
65. 14.4- For in the third Column of the third Table under the 
figure 5 at the head of the column and right againſt 11 years 
youll find this number x.71033, which ſhews that II. at the 
end of II years will at five per centum, per annum, compound 
_ Intereſt, be augmented to 1.71033 (that is 17, 145. 2 d. 1f. and 
ſomewhat more) wherefore by multiplying the ſaid 1.71033 
by 320 the number of pounds propoſed in the queſtion) the 
product will be 547 .305, Sc. that is 547 J. 6 5. t d. +for the 
antyzer of the queſtion. See the following operation. 


P 
.* 


1: 1.71033 : 320. (547 3057 
| 320 55 f e 
3420660 BSE IS « at X SE er 
513099 | St. eu ei fit 
Ne RInT PR yp NE 
5 1 After 
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After the ſame manner, the numbers belonging to any of the 
her rates of intereſt mentioned in the third Table are to be 


bel, * | 5 

Vll. When an Annuity payable yearly is in ar- The mamer 
ar for any number of years, and it is required to 2 
] what the ſame will amount to, compound Fa —_ 
lurereſt being computed for each particular Annu- | .,, ©7747 
1 fro ime it became due until the end of 1 
iy, from the time it became due until the en ates of bh 


ve Term of years, the work will be as in the fol- reyeſt was 


17 0 bwing Example ; viz. Suppoſe an Annuity of intereſt. 
here 001. payable at yearly payments be forborn, and 


al unpaid untill the end of four years; the Queſtion is, what 
wat will then be due, compound intereſt being computed at 
the rate of 6 per cent. per annum, for every yearly payment 
fom the time it becomes due to the end of the ſaid Term of 
four years? Anſw, 13121. 75s. 8d. very near. 

tis evident by the Queſtion, that there muſt be computed 
kat 3907, due at the third year's end will be augmented to in 
one year (to wit, the fourth year) at 6 per, cent. Alſo what 300l. 
(ue at the ſecond year's end will be encreas d to in two years, 
(d wit, the third and fourth years;) likewiſe what 300 J. due 
at the firſt year's end, will be augmented to, in the three fol- 
lowing years (to wit the ſecond, third and fourth years) all 
which Sums being added to 3001. (the payment due at the end 
in- ol the fourth year, which is incapable of any improvement) 
end WM tic Aggregate or Sum will be the total Money in arrear at the 


471. end of the fourth year, to wit, 131 2, 75547 l. as may appear 
the hy the following Operation, v2z. 8 

ry | 7 A | 

the The laſt payment of the Annuity due at the end} 

ind of the frac _ 1s | IP 

nd Again, the 3007. due at the third year's end, 18 

33 will in one year, after the rate of 6 per centum, 5 318. 

the be augmented to . | 

the Alſo 300 J. due at the ſecond year's end will in / 


two years, at the rate of 6 per centum, per an- + 
um, compound, Intereſt be encreas d to, (as ap- ( 337.58. 
pears by the firſt example of the twelfth Rule 
ore- going) RG: 
In like manner 300 J. due at the firſt years 
end, will in three years be augmented to. 357-3048 


Ihe Sum due at four ears end is. T 


990 Intereſt. Append; 
The inventidh of the Numbers beſore- mentioned being we 
examined, it will appear, that if an Annuity or Rent payab 
at yearly payments be improved to the utmoſt at Intereſt upo 
Intereſt, and all forborn or reſpited to the end of certain year 
the total than due will be the ſum of a rank of continual Pr. 
portionals as many in number as there are yearly payments, th 
firſt of which Proportionals is the firſt (or any one) year's Rent 
And the ſecond Proportional proceeds from the firſt in the ſam 
rate as 106 proceeds from 100, if the rate of Intereſt be 6 p. 
centum, (or as 108 proceeds from 100, if the rate of Interef 
be 8 per centum, &cc.) and ſo likewiſe the third from the ſecond 
the fourth from the third, Cc. (after the manner of the opera 
tion inthe firſt Example of the twelfth Rule of this Chapter. 


Otherwiſe. 


" Find a Principal which may have ſuch proportion to 300 2 
100 has to 6, and ſay by the Rule of Three. | 
6. 100 :: 300. 5000. | 


That is to ſay, as 6 J. Intereſt has 1007, for a Principal, ſo 
3007. Intereſt has 50507. for a Principal; then ſeek what 5000k 
will be angmented to, being forborn four years at 6 per centum, 

er annum, compound Intereſt, (after the manner of the firſt 
Example of the 12th Rule afore-going:) So you'll find 6312 
3848, from which ſubtracting the ſaid Principal 5000. the re- 
mainder (as before) is 13 12.3848 J. being the ſum which 3000. 
Annuity will be augmented to at the end of four years, accord- 
ing to the ſaid rate of Intereſt, the Annuity being payable at 

yearly Payments. 
| The Reaſon of the latter Rule. 


If a Principal be put forth at Intereſt upon Intereſt payable 
by yearly Payments, and all be forborn until the end of certain 
years, the total then due is equal to the Aggregate or Sum of 
theſe three Numbers; to wit, the ſaid Principal firſt put forth, 
the ſum of the annual ſimple Intereſts of that Principal, and 
the utmoſt improvement of thoſe ſimple Intereſts, by compu- 
ting Intereſt upon Intereſt: Therefore if from the faid Aggre- 
gate the firſt Principal be ſubtracted, the remainder muſt neceſ- 
farily conſiſt of the ſum of the annual ſimple Intereſts, (which 
are in the nature of an Annuity) and the utmoſt improvement 
of thoſe ſimple Intereſts (or Annuity) by computing Intereſt 
upon Intereſt, "in The 
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end 
The Conſtruction of the following Table IV. 


Ng we | 
* Upon the aforeſaid grounds, the following Table IV. is cal- 


upo f 
ted, to ſhew what one Pound Annuity, payable at yearly 
1 ments, and forborn any number of years under 31, will - 


zunt to, by computing Intereſt upon Intereſt, at any of the 
ates erpreſs d at the head of the ſaid Table. 

But the ſame T able may be more eaſily compoſed, by the ad- 
tion of the Numbers in the preceding Table III. in this 
unner, viz. the firſt Number in every one of thoſe Columns 
ithe following Table IV. at the head of which are placed the 
Numbers 4, 55 6, 7, 8, 9, 10, 11, and 12, ſignifying rates 
{ Intereſt per centum, is I or unity; the ſecond Number in 
xh of theſe Columns in the latter Table is compos d of 1 or 
it, and the firſt Number in the reſpective Columns of the 
lid preceding Table III. LN 

Al the third Number in every cf the ſaid Columns of this 
iter Table is compos'd of 1, and rhe ſum of the firſt and ſe- 
l Numbers of the reſpecti ve Columns of the former Table, 
nl in that order the reſt are found out; or more eaſily thus: 
ſte third Number in the latter Table is compos d of the ſecond 
ber in the latter, and of the ſecond in the former; the 
futh Number in the latter is compos d of the third in the lat- 
z, and of the third in the former, Sc. But you are to ob- 


6312 ne that according to either of theſe ways of compoſing the 
ne re- ur Table by Addition, the Numbers in the preceding Table 
3001. Il. ought to be continued to more places than are there ex- 
ord- rsd; to prevent errour, which may happen by the adding of 


kietive Decimal Fractions. 


TABLE 


td 


P tine 4s 99 A 


460 81113. 28221 1239.30 err K 


Which ſhews what one Pound Annnity, payable by yearly Payments, and forborn any number of years un- 
der 31 will amount to, at the end of the Term, compound Intereſt being computed at any of theſe rates. 
to wit, 4, 5, 6, 7, 8, 9, 10, 11, and 12, per cent. per annum. n . 
. | SE 1-4 1 40 1-8 12 
ir. ocooo f 1.00000] T.oo0000| 1.00000] I.00000| I.0c000 , , 1.0coo| . Oοοοο 
.2.] 2.04000} 2. C OOO 2.060co| 2.07000 2.C8000 2.09000 : 2.T000C 1. oe 2.1200 
3] 3.12160 3.15250 3.18360| 3.21490 3.24640 3.27810 3. 3I coc 3.34210] 3.37440 
4 42446 4.310120 4.37461 4.43994] 4.50611 4.57312] 4.64100 4.70903 4.77932 
5.41632 5.52563] 5.63709 5.75073 5.86660 5.08471 6. 10510 6.22780 6.35284 
61 6.63297] 6.80190] 6.97531 7.15329 7.33592 7.52333] 7-71561 7.91285 8.11518 
71 7.89829 8.14200 8.39383 8.65402 8.9228c | 9.20043] 9.48717 9.78327] 10.C89C] 
8] 9.21292 9.54910] 9.85746110.25980] 10.634652 11.002847 11.435 88 17.85943112.299591 
10.58279]11-02655| 1149131 11.97798] 12.48755 13.02103 13.57947114.15297 14.7756 
ſr 2.00610[12.57789] 13.18079 [1 3481644. 1440656 [13.19292 15.95742 16.32200| 17.5487} 
|: 3.48535 [14-20578] 14-97164 5.78359 16.6454817.56029 18.5311 (119.56142120.6545t 
5.82580 15.917120 16.8699417.88845 18.9712 2c. 14071 21.384 2822.713180 24.1231: 
116.6258317. 298] 18.88213 20. 14064 21.4529 22.95 336} 24.5227125.21163 28..291C 
i$,29191 [19.5963 | 21.C15c5122.55048 | 24.21492 126.01 9184 27-974 98130.09491 32.3926 
20.02358 21.578556 23.275906 25.1290227.15211129.26091 21.77246[20.405235137.2797% 
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4 continuation on of the preced; ing Table I. 
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& der 31 will 


Which hhews what one Pound Annnit 


, 


ayable by yearly Pa 
amount to, at the end m_ Term. yearly Pa 


ts; and forborn any 
1 118 7 ˙ . 


I 2 
48 bo NY : 2 3 a 4 oo * a — 

12 ER IT” 2 250 I EET EET "EE al HOT HL ON 
f 1627-2245 5.5574 925.6725 | A 33.003 39 9 35. 94972] 1899 42.775328 
17 2297708 84037/28.21287)30.840 21 33.735022] 36.973 70 40. 54470 44. 5 co 48.8836) 
2 1825.64741½9 9.13238 30. 905553 3.999030 3 7.45024] 41.301330 45.5917 50. 39593] 5574971 
1927.67 12020. 5 39 0033.75 99937.37896 "$2,449 2 46.01845] 51.15909] 56.93948] 63.439685 
<.[20 29.77807133-06595 36.785557 40. 29549 45 7+ [6196 51. 16017 $7-2749 64.20283 72.05 24 

— . | OO — r 4 Rogan 

S [ay 31. 9692035. 71925039.99275 44.865 17 50.422 92 55. 76453 64.0049 72.26514] 81.6987: 
NS, 2234.24796038.505 2143.3 922804 9.00573] 5.45675 62.87333 71 40274 81.214300 92. 50258 
1 23ʃ36.61 78804 1.43047 46.9958 2053.436 14 60.89329] 69.5193 79.543020 1.14788 104.0289 
p24 9.08 260}44.5c15gSc.815575158.17567 66.76475 76.78991 88:49732jLu2.17415 FI8.15524 
727 41.6459 T7 = ? 28, 54.8646 63 4903 ane — (= pak (2 714413 K 

— . —— — — A 
"2 44.31 174 51.113245 59. 15638 68. 67646 79.9544 1] 93.32397/109. 181760127. 99877 150.3339: 

> 627 47. 842 154.66 9126 3.705 7674.483982 87.35076102.723130/121.09994 (143.0786169. N 
S. 2804 49.96 75 805 8.4025 868.5 2810 80.6976 9 95.3388 2112.958211 34.209953] 5 9.81728 190. 69888 
— 129 3 966286 2.32271J73.63 957987. 3465 2110 3. 9659301 24. 13535J148.63 092178. 4 214.58275, 
S 1. 30ʃ 55. 88482185. 4388 4U 2.20581 8J24.458281[II 3.233 211 36.3075 331 64.4 94c 2 199. C 2087241. 22 


number of ye ars un- 
wa „ * 


Jhenſe of ihe proc-ubeg Table il. 


The uſe of the faid fourth Table will be manifeſt by the man- 
ner of ſolving this Queſtion, vx. If an Annuity of 207. payable 
by yearly payments for 15 years; be all forborn qr unpaid until 
the end of the ſaid Term, what will it then amount to, upon a 

computation of Intereſt upon Intereſt, at the rate of 6 per 
centum per annum? Anſw, 465 J. 10 . 4 d. 2 f. very near, as 
by the following Operation is evident: For in the Column be- 
longing to 6 pgr centum (to wit, that Column which has the 
figure 6 placed at the head of it) right againſt 15 years, you 
will find 23 .27596, which ſtews that an 'Annuijsy of 17. pay- 
able at yearly, payments for 15 years, will at the end 6f the faid 
Term (compound Intereſt being computed at 6 per cent. per 
annum) amount to 23. 27596 J. (or 5 5. 6 d. +) There- 
fore multiplying the ſaid Tabular Number 23 .27596- by 20 
(becauſe the Annuity propounded is 20 J.) the product will be 


465.519 ＋ that is 465 4. ros. 4 d. 2 f. which is the anſwer of 


the Queſtion ; view the following Operation. 
1 . 23-27596,:: 29 «(465 519 


— 1 465 | 51920 -- * 


In 2 manner, the Numbers in the other Columns are | 
to be uſed. 5 Þ X 


I M. When a ſum of Money is due at a time 
Of. Rebate at to come, and it is required to know what it is 
Compoum In · worth in ready Money, Rebate being made at a 
tereſt given rate of compound Intereft, the work will 
not be mych different from the 12th Rule of this 
Chapter, viz, there muſt be found a ſeries or rank of continual 
Proportionals more in namþet” by one, than is the number of 
years in the Queſtion; of which Proportionals, the firſt is the 
Money propos d to be rebated, the ſecond-muſt decreaſe or leſ- 
ſen from the firſt, the third from the ſecond, Cc. in ſuch man- 
ner or rate as 100 decreaſes from 106 (or as 190 from 108, if 
the rate of Intereſt be 8 per cent.) then will the laſt Proportio- 
nal be the anſwer of the Queſtion: So if 378 2 . be due 
at the end of four years wholly to come, it will be found to | 
worth in ready Money 300l. Rebate being made at We 
Intereit at 6 per cent. as by the four following Rules of Three ls, 
manifeſt, which may be proved by the preceding n 


rere , 


Appendix, 


Clap: FV. this _____ 
where it will appear that 300 7. being forborn four years, will 
at the ſaid rate of compound Intereſt be „ 378 
e 


— 378.7430688 357.3848 
, 106:100:: (357.3048 337.58 
„ 4-337 -08. .- ;-; «JG; 
318. | 1 300. 


Upon this ground the following Table V. is calculated, to 
new what one Pound due at the end of any number of Years 
to come, is worth in preſent Money, Rebate being made, at 
the rates of compound Intereſt, mentioned in the ſaid Table; 
by the help of which and of Multiplication, Queſſions of re- 
bate for any ſum propos d may be performed without conſi- 
derable errou. 5 3 | 
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on rhe left hand, fignify years; the Numbers 4, 5, 6, 7,8 
10, 11, and 12, placed at the head of the reſt of the Colun 
; Expreſs rates of Intereſt for 100 J. lent for a year, and theN 


« 
- 


mal found by the ſecond Rule of Three (to B88B996F(0r 171 


out how much ready Money will diſcharge a Debt of 3567: pa 


938 ek. Jojidd 


Tub Conflyulticn of the priceling Table v. 
The Numbers 1, 2, 3, 45 Sec. to 30, in the firſt Cob 


bers ſet in the ſeveral Columns under thoſe rates of Inte 
are found out by the Rule 6f Three in Decimals, in mar 
following, v:z. : =; + ho 


: A | ' 104 100 :: 31 | 1 | ( 9615384615 4 
II. | 104. 109 :: 6153846192455 & 
Bl. 104. . 100: 9245562, Sc. (,888996+ 


That is to ſay, Firſt, if 104 decreaſe to 100, ot if 104). ja 
able at the end of a year to come be worth 100l. in rea 
Money, what ready Money is 1 J. due at the end of a year 
come worth? Anf. 9615384615 + (or 195, 2d. 37. 0% 
near) So that. 961538 is the firſt Decimal in the ſecond C 
lumn belonging to 4 fer centum, in Table V. and is pla 
right . year in the firſt Column. — XC 

Secondly, ſay in like manner, if = decreaſe to 100, vi 
will .9615384615, c, (the Decimal found by the firſt i 
of Three) decreaſe to? Anſw. .9245562, Ac. the firſt 6 plat 
whereof to wit, ,924556 are the ſecond Decimal in the ſaid 
lumn of 4 per cent. which is ſet right againſt two yeats. 

Thirdly, as 104 is to 109.; fo is .9245562, 55 (the Ver 


d. 1 f.+) which is the third Decimal in the Colunm of 4 þ 


centum. Hence it appears, that 1 J. due at the end of 3 Je. 
to come 1s worth 888996 ＋ Cor 17 J. 9 d. 1 T. and ſomew eſt 
more) in ready Money, Rebate being made at the rate of Ade 


centum, per annum, ) compound Intereſt. = = 
After the ſame manner, the reſt of the Decimal Fraction one 
the ſaid ſecond Column, as alſo in che other Calumns 1 \ 


found out (nutatis nitandis.) | : are 
ED 3 „F les 

be uſe of the preceding Table V. a E 

| an 


To exemplify the ſaid fifth Table, let it be required to f 


ble at the end of ſeven Years to come, by rebating at the rate © 


7 per cent. per annum, compound Intereſt ? Anſw. 221 35 if 


11 d. 3. very near. For in the fifth Column, at the * 0 


Ip, V. Intereſt. 8 279 


4 is placed 7, ſignifying 2 Per centum, right againſt 7 yen 
d.622749, which ſhews that 1 J. due at the end of 7 years 


ft Cone, is worth in preſent Money 6 22749 decimal parts of a 
6, 7, und, rebate being made at the faid rate of compound Inter- 
e CY Therefore multiplying the ſaid Tabular Number 632749 
| the N the aid 356 J. (the debt — the Product (according 
of Ine dee ſecond Rule of the 26th Chapter) will be 221.698, c. 


in m 221 L. 13 5+ 11 d. 3 f+ which is the Anſwer of the Queſti- 
dee the ſubſequent Operation. 392 


1 . 2622749 :: 356 (221.698. . 


by 006: 
£4 37394 
＋ 68% 
af | 22 | 698644 * „ 0 gr 
7 In the ſame manner, the Numbers in the other Columns 1 


hen,, "= „ | 
00, wh x V. The finding out the preſent worth of an 
© „. frd the Annuity is grounded upon this Foundation; to 


ir Fc”? worth wit, if the preſent Money which is paid for the 
PR f Annjties, — of an Annuity, to continue any term of 
, 3 Fas 4% Years, be put forch at any rate of compound In- 
r Dal inter. bereſt, and all forborn untill the end of the ſaid 
(or 1% erm, and that the total Money then due be 
41 put into one Scale : Alfo if the total Sum of the 
TY urtmoſt improvements of the annual payments 
3 cr the Annuity, put forth at the ſame rate of compound Inter- 


et, from the time thoſe annual payments become due until 
the end of the Term, be put in the other Scale, the Scales will 
be even, viz. the ſaid two total Sums of Money muſt be equal 
one to the other. 1 ine | 23 1 TOE; „* 

Now to find out ſuck a preſent worth of an Annuity, there 
divers ways, ſome of which I ſhall here explain by Exam- 


Firſt therefore let it be required to find the preſent worth of 


to fall n Annuity of 378. 73088 J. to continue three years compound 
. may: we being computed at 6 per cent. per ann. Anſw. 1012 

| 306481. "F310 7 » | | ms 
Tis It is evident by the Queſtion, that there muſt be computed 
jead ( 


(alter the manner of the Example upon the fourteenth _ ar 
| ore 


280 | Interel, pen 


fore-going) the preſent worth of 358 22 J. due at the 
year's end, alſo the preſent — of the like Sum — i 
ſecond year's end, and in like manner for the third year; ing 
which particular preſent Values being added together, the al tion 
gregate or Sum will be the total preſent worth of the Anni nd 
propoſed, w2z. FEI, e ONT), LORE. Lit] that 
378.743088 J. payable at the end of one year is 1. An 
worth n ready Money (as is evident by the four- (357 3% ts: 
teenth Rule afore-going.).... 2 4: | 
Alſo the like Sum payable at the end of 2 years 337 8 
to come, is worth in ready Money. „ 
Again, the like Sum payable at the end of — 318. | 
years to come, is worth in ready Money. „ cal 
Therefore the total preſent worth of an Aniwity? 101 2.3848 a 
of 378.743088 J. to continue 3 years is. 5 In 
| | Ot erwiſe. 8 . of 
Find a Principal which may be in ſuch proportion to % © 
e ape Annuity 378,74.3088 J. as 100 is to 6. Which vi ne 
exactly 6312. 3848 /. for e b Co 
6.100 :: 378 ,743088 . 6312 ,3848 © th 
hen ſuppoſing this Principal ſo found to be a Sum due af in 
the end of three years to come, find what it will be worth in ci 
ready Money, by diminiſhing it according to the fourteent in 
Rule of this Chapter, fo will you find 53007. for the read b 
Money equivalent to the faid 6312.3848). due at the end ol fi 
three years, which ready Money 5300 J. being ſubtracted from i 
the ſaid 6312. 3848 J. leaves (as before) 101 2.3848 J. for the tt 
preſent worth of the ſaid Annuity of 378. 743088 7. to continue o 
[ * three years, compound Intereſt being allowed at 6 per centun, i 
per annum. 2 f Hit „% TH TOTOR 2029 we ſi 
6 B 4 ert K 21 2 17 9117 4 6 
The Reaſon of the latter Rull. | 


It will not be difficult to apprehend, that if 632.3848 . 
ready Morey be put forth as a principal at Intereſt upon Inter- 
eft, it will at three years end be angmented to an Aggregate or 
Sum compos'd of theſe three Numbers; to wit, the ſaid Prin- 
cipal 6312-3848, the ſum of the annual ſimple Intereſts of that 
| | Principal, and the utmoſt improvement*of thoſe ſimple Inter- 
eſts by Im ereſt upon Intereſt: And *becauſe (by the operation 
| | afore-going) 5300/. ready Money (part of the ſaid ready Money 
6312.3848 J.) will at three yea end be augmented” to 6312 
3488 7. part of the ſaid Aggregate; therefore 101 2.348 l 


£16 


nlement or remaining part of the ſaid ready Money 631 2.3848/. 
nuſt neceſſarily be augmented to the complementor remain- 
ing part of the ſaid Aggregate, which remaining part: laſt men- 
ioned is compoſed. of the ſum of the afore- ſaid ſimple Intereſts, 
nd of their utmoſt Improvement at Intereſt upon Intereſt; 
that is, the aid remainder is the utmoſt improvement of an 
Annuity of 378.74.3088 J. to continue three years, compound In- 
teſt being allowed at 6 per centum, per annumi. 


The conſtrudtion of the following Table. VI. 


Upon the afore-faid grounds the following Table VI. is cal- 
mated, to ſhew how much ready money an Annuity of one 
Pound to continue any number of years under 31, and payable 
a yearly payments, is worth, upon a computation of compound 
Intereſt at any of the rates per centun, mentioned at the head 
of the ſaid Table. But the ſaid Table VI. may more eaſily be 
compos'd by means of the preceding Table V. in this mans 
ner, diz. the firſt number in every of the Columms (except the 
Colunm of years) in the following Table VI. is the ſame with 
the firſt number in the like Columms reſpectively in the preced- 
ing Table V. the ſecond Number in each of the ſaid Columms 
cf the ſixth Table, is the ſum of the firſt and ſecond Numbers 
in the reſpective Colunms of the fifth Table; the third num- 
ber in the ſaid Columns of the ſixth Table is the ſum of the 
firſt, ſecond and third Numbers in the reſpective Columns of 
the fifth Table: Or yet more eaſily thus the third Number in 
the ſixth Table, is compoſed of the third in the fifth Table and 
of the ſecond in the ſixth; the fourth Number in the ſixth Table 
is compoſed of the fourth in the fifth and of rhe third in the 
ſixth ; the like is to be underſtood of the reſt. But you are to 
obſerve that according to this method of compoſing the ſixth Table 
by Addition, the Numbers of the fifth Table muſt be continued 
to more places than are there expreſs'd, to prevent errour ariſing . 
by the addition of defective Decimal Fractions. 
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„ Appenda he 
The Uſe of the preceding Table v. 


The uſe of the ſaid fixth Table will appear by the mann: 
ſolving theſe two ſubſequent * ny 4m 
Queſt. 1. What is the preſent worth of an Annuity or Ren 
of 56 J. per annum payable by yearly payments for 21 year 
accounting Intereſt upon Intereſt at the rate of 6 per centum 
1 annum? Anſw. 658 J. 155. 9 d. very near, thus found out 
n the fourth Column of the preceding Table VI. under the 
figure 6 at the head, and right againſt 21 years, L find I 1.76457 
which ſhews that an Annuity of 1 I. payable hy yearly pay 
ments for 21 years, is worth in preſent Money I 1.76497 |, o. 
11 I. 155. 3 d. 1 f. (and ſomewhat more, ) Intereſt upon Intere 
being computed on both ſides at the rate of 6 per centum pe 
annum; therefore multiplying the faid Tabular Number 11 
76407 by 56, (56 becauſe the Annuity propoſed is 56 Pounds 
the Product (according to the ſecond Rule of the 26th Chapter 


of the preceding Book) will be found to be 658.787, c. that 


is, 658 /. 15 5. 9 d. very near: Wherefore J conclude that the la 
Anſwer of the Queſtion is 6587. 15 s. 9 d. View the followind be! 
Operation. =] \ 85 | oo 
| 3 | 

1 1 5 5 56. . (658, 787 — 

— — wi . yol 

7058442 un 

3882335 0 

— — 8 \ on 

658 | 78792 Wo ch 

5 a „ at 

Queſt. 2. What is the preſent worth of an Annual Rent of of 
45 J. payable by yearly payments for 21 years; Intereſt upon In- pe 
tereſt being computed at 10 per centum,. fer annum? Anſw. 
3291.35 10d. very near; for in the Column of 10 per centum, all 
in the ſaid ſixth Table, right againſt 21 years, and under 10, at! Fc 
the head I find this number 8.64869; which ſhews that at 10 8 
for centum, compound Intereſt, an Annuity-or Rent of I I. paya- Pu 
le by yearly payments for 21 years, is worth in ready Money a 
8.64869 /. that is 84 125. 11 d. 3 ,. therefore multiplying the 1 
ſaid Tabular Number 8.64869, by 45 (the Rent propounded) . 


the Product will be 389.191 , that is - 389 J. 35. 10 d. very 
near, which is the Anſwer of the Queſtion. 
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1. 1 32 45 (389.191 
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Table VI. are to be uſed. 1 | 

But farther, the Numbers in the ſaid fixth Table will at firſt 
ſight ſhew how many years purchaſe an Annui- 
h find how ty to continue any number of years under 3I is 
nan years pu- worth, to be ſold for preſent Money, compound 

d4ſe an Annuity Intereſt being computed on both ſides, at an 

i « Leaſe for of the ſaid rates, 4, 5, 6, 7, 8, 9, 10, 11, an 
furs is worth, 12, per centum. So it you deſire to know how 
many years purchaſe an Annuity iſſuing out of 
Lands for 21 Years, to begin preſently, is worth, if it were to 
be fold for ready Money, when the current rate of Intereſt is 6 
er centum. Seek in the firſt Column of Table VI. for 21 
ears, and carry your Eye from thence equidiſtant to the head- 
line of the Table till you come under 6, which (as before has 
been ſaid) ſignifies 6 per centum. So in the fcurth Column 
you will find 11.76407, whereof you need only. conſider 11.76 
which ſhews that the ſaid Annuity is worth 11 years purchaſe 


chaſe and a little more. The ſame Annuity when Money was 
at $ per centum was worth 10 years purchaſe and about ++ part 
of a year's purchaſe more, as the Number in the Column of 8 
fer centum right againſt 21 years will diſcover. 

Inlike manner, ſuppoſing 10 2 centum to be a fit rate to be 
allowed in the valuation of Leaſes of Houſes, the Leaſe of a 
Houſe for 21 years will be found by the ſaid Table to be worth 
$ years purchaſe and : parts of a Year's purchaſe, or 8 year's 
purchaſe and an half, and half a quarter of a Year's purchaſe 
and ſomewhat more: But note here that in valuing Leaſes, the 
late per centum is to be ſet higher or lower according to the 
Jed) 820dneſs of the thing leaſed, and the certainty or uncertainty 
very of the Rent. | | _ 

| v4 97181} | . 


n the ſame manner, the Numbers in the other Columns of 


(or 11 times one year's Rent whatever it be) and 76 parts of 
one year's purchaſe divided into 1oo parts or 11 4 years pur- 


_—— _ — 
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XF1. When a ſum of Money is propos d, and it is requir 
to know what Annuity (to continue any number of | 
years, and according ts any given rate) the Sum Of the jy 
will buy; you may preſuppoſe at pleaſure an An- chaſe of 4 
nuity for the Term of Years propounded, and find ities 
the value of that Annuity in ready Money (accord. ©"pound In 
ing to the fifteenth Rule afore-going) at the rate . 
aſſigned; then will the Proportion be as follows. 


As the Value found is in Proportion to the ſuppoſed Annyj. 
t; ſors the Sum of Manes. propounded to 2 — re. 
quired. oh 11 
o if it be demanded to find what Annuity to begin preſently 
and to continue three Years 500 J. in preſent Money will pur- 
chaſe compound Intereſt being computed at 6 per centum fer 
annum: The Anſw. will be 187 J. 1 l. 1 d. very near. 
For preſuppoſing an Annuity at Pleaſure, to wit, 378.743088,, 
payable Yearly for 3 Years, the Value of it in preſent 1 — | 
will (by the 15th. Rule of this Chapter) be found to be 1012 
3848 J. Thereſore by the Rule of Proportion, ſay, 


1012,3848 . 378,743088 : 2-500". 187, 054; 


That is to ſay, if 1012.3848 J. in ready Money will buy an 
Armuity of 378.74 3088 J. (to continue three Years,) then 5000. 
in preſent Money will purchaſe an Annuity (to continue the 
ſame Term of years, and at the ſame rate of Intereſt) of 


187.054, Ec. that is, 187 J. 15. 1 d. very near. 
Tie Conflruction of the following Table VII. 


Upon this ground the following Table VII. is calculated, to 
. ſhew what Annuity (to continue any Term of Years: under 31, 
and at any rate of Intereſt mentioned at the Head of that Table 
one Pound will purchaſe; by which Table, and by the help of 
Multiplication, Queſtions concerning the Purchaſe f Annut- 
ties, Rents, or Panſions, by any Sum ef ready Money Praposd 


may be reſolved without conſiderable Errour. But a more rea- : 
dy way to make the ſaid Table VII. may be this following, . 
Since as is evident by the Conſtruction of the third Table 
afore- going, Thit one pound ready Money is equivalent to 7.51. 


payable at the end of a year to come, at the rate of 6 per 
ce] 


(hap. Wa Int ereſt. 487 
nm per annum; therefore this 1.06 is to be the firſt Num- 
e in the Column intitiled 6 per centum in the Subſequent 
(41s VII. Again, the preſent Value of one Pound Annuity to 
aminue two years At the faid rate will be found by the preced- 
no Table VI. to be near 1.83339 J. Therefore by the Rule of 
poportion, ſay. 2 5 x | - 


3 1.83339 8 221. 154543» Ec. 


That is, if 1.83339 J. ready Money will purchaſe an Annui- 
Ff 11. (to continue two years; what Annuity to continue the 
ane time will x J. in preſent Money purchaſe? Anſw. an An- 
mity of 36503 J. that is 10 4. 11 d. very near, to continue two 
jears; therefore the ſaid Decimal .54.54.3 7. is to be placed as the 
{cond Number in the fourth Column of the Subſeurn Table 
VI, Hence it follows, that if 1 or unity be divided by every 
ne of the Numbers in all the Columns of Table VI. except the 
rſt Column of years, the 'Quotients will give the reſpective 


10 Ii VII. in which operation it will be requiſite, that the Num- 
bers in the preceding Table VI. be continued to more 


adding of defective Decimals. 
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3 The u ſe of the preceding Table VI E 


Oueft. 1- What Annuity or yearly Rent iſſuin F Lang 
48. preſently and to 3 Years, + 2ib7 — 
chaſe, compound Intereſt being reckoned on both ſides Si. 
rate of 6 per centum, per annum? Anſw. 341. 8s. 64 ve | 
near, which is thus found out, viz. In the 4th. Column of 
the afore-going Table VII under 6 at the Head of that Column 
and right againſt 14 Years, you'll find this Decimal - .10758 
which ſhews that 1 J. ready Money will Purehaſe an Annuity " 


10758 J. (that is 25. 1 d. 2 F. +); therefore multiplyi | þ Fa 
ſaid Decimal .10758 by the 1410 320, the Product 3 5 bel 
33 =_ - the 26th. Chapter of the preceding Book T 
will be found to be 34.42 c. that is 341. 85. 6d. EY 
which is the Anſ — of he Lain. e 4 

, $ 

I. „10758: 320: (34,425+ tie 

330 = NE the f 

— — ud | 

215160 uſed 

32274. In th 

—— — tu, 

34142560 the 

Ps 3 | Sy of T 

In like manner, if 1o per centum be thought a fit rate of Nun 
Intereſt to be allowed in Purchaſing Leaſes of Houſes ; 500 1. A 
will buy a preſent yearly Rent of 63 J. 18 5. 1 d. payable for 16 WM tobe 
years out of a Houſe, For under 10 at the head of the 8th. Wi put 
Column, and right againſt 16 years (in the preceding Table ud! 
VII.) you'll find this Decimal .12781, which being multiplied WW tat 
by 500, (the number of Pounds propoſed to Purchaſe the Leaſe) Wi in ti 
the Product will be found to be 63. 90500, that is 63 l. 18s 1 d Ml Pp 
+; as by the Subſequent Operation is manifeſt. 199 | 
: 3 | the t 

I : ,12781 : 500 (63, 905. ende 

| 500 4 " are t 

——_— — end 

. 63 90590 . now 
VII. Upon the ſame foundations which have been laid in the ni 
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2 13, 14 15, and 16 Rules of this Chapter, 
{ the making of Tables which reſpe& yearly The making 
tyments ; Tables may be made for half-yearly of Tables for. 
nd quarterly Payments the Intereſt ;of 100 J. half yearly 
{xr + year, and likewiſe for + year being firſt agre- = r my 
cl upon: For if we ſuppoſe that at the rate of 67. . I 

fx 100 J. for a year, the [Intereſt of 1007. for + year is 32 
tie Numbers 109 and 103 are to be uſed in the ſame manner to 
alulate Tables for half.yearly Payments as, the Numbers 100 
nl 106 have been before made uſe of to form Tables for year- 
ayments. But if at the rate of 6 per centum, per annum, 
te Intereſt of 100 1. for + year ought to be ſuch, that being ad- 
ted to the ſaid principal 1904. and the whole put forth at inter- 
et for the next half Year, at the ſaid rate, the ſum then due 

(to wit, at the year's end) muſt exactly amount to 106 J. In 
this caſe, a Geometrical mean proportional Number between 

the extremes Io0 and 106 muſt be ſought which mean will (by 

the following 18th Rule) be found to be near 102.95630I+; 

id then the Numbers 100 and 102.956391, c. are to 

uſed inſtead of the Numbers 190 and 1796 in manner aforefaid. 

la the like caſe if it be ſuppoſed that at the rate of 6 per cen- 
un per annum,the Intereſt of 1601. for + year is 11. 10sor 1 .5/. 

the Numbers 100 and 101 .5 are to be uſed for the calculating 

of Tables for quarterly Payments, after the ſame manner as the 
Numbers 100 and 106 for yearly Payments. But if at the rate 
of 6 per cent. per ann. the Intereſt of 100 7. for + year - ought 
to be ſuch, that being added to the ſaid 1c0 J. and the whole 
put forth at the ſame rate of Intereſt for the next ? of a year, 
and in that manner for the third and fourth Quarters, - and 
tat the Sum due at the Year's end muſt exactly amount to 1061. 
ln this caſe, a ſeries or rank of five numbers in Geometrical 
Proportion continued muſt be conſidered, viz. the Principal 
1091, (which is the leſſer of the two extreme Proportionals ;) 
the three dums (compoſed of Principal and Intereſt) due at the 
end of the firſt, ſecond and third Quarters of the Year, (which 
ve the three mean Proportionals) and 106 J. due at the Year's 
end, (which is: the greater. of the two.extreme Proportionals ;) 
now between the ſaid Extremes 130 and 106, the firſt, (to wit, 
tte leaſt) of the ſaid three mean Proportionals is to be ſought, 
wich (by the following 20th. Rule of this Chapter) will be 
hund to be near 101 4673. And then the Numbers 100 
ul 101.4673, Cc. are to be made uſe of inſtead of the Num- 
ters 100 and 106 in manner aforeſaiic. 
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 'I'mo;Nambers being gi 1 
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metrie mean multiply the two given Numbers 8 the 
proportional | gen Numbers one by: the « 
number, be. ther and extract the ſquare root of the Produg, 
teen two is ſuch ſquare root the mean Proportional ſought 
numbers givers For Example, if 8 and 18 are two Numbers gi 0 
en, and it is required to find a mean nunibe . po 
geometrically proportional between them, multiply 18 by 8, ff. 
is the Product 144, whoſe ſquare root is 12 for the mean Pro 
portional ſought; ſo that 8, 12 and 18, are three number 
Geometrical Proportion continued, vr. As gj is in proportio 1 
to 12, ſo is 12 to 18. In like manner, a 2 = ! 
Proportional between the Extremes 100 and 106 will be fo 1 
near 102.9563011 + | | : 12 8 met 
VA. Two Numbers being given, to find the firſt of two Ge reſc 
©... ometrical mean proportional Numbers betwe put 
To find the the Extremes given; multiply the ſquare of th 
firſt of the leſſer Extreme by the greater, and extract the cube 0 
Geometrical root of the Product, ſo is ſuch cube · root the leſſe | 
155 N, of the tuo mean Proportionals required: For ex 3 
157 55 8 ample if 8 and 27 are aſſigned for two Extreme: 
two” extreme the leſſer mean will be found 12; for according ti a 
numbers giv- the Rule, the ſquare of 8 the leſſer Extreme is 64 anc 
em which being multiplied by 27 (the greater Ex ſee 
f treme) produces 1728, whoſe cube-root is 12 ti n 
leſſer mean ſought : Then may the greater mean be found mor col 
eafily by the Rule of Three, for 8 . 12: : 12 . 18, fo that 1 an 
and 18 are two means geometrically proportional between th | 
Extremes 8 and 27, biz. theſe four —— are in Geometri Th 
cal Proportion continued, to wit, 8. 12. 18 and 27. (ec 
of EET XX. Two Numbers being given, to find th ye: 
To find' the firſt of three Geometrical mean Proportional be yo 
firſt, of three tween the Extremes given; multiply the cube o gi\ 
Geometrical the leſſer Extreme by the greater, and extract th th: 
mean Pieper! Biquadrate Root of the Product, ſo is ſuch hi- 
onals, between quadrate Root the firſt (to wit, the leaſt) of tl ye 
: 6 Kp three mean Proportinals required : For Example ly, 
ses. if 2 and 32 are two Extremes given, the ft an p- 
leaſt of three G-ometrical mean Proportionals will be found Fi 
to be 4: For (according to the Rule). the cube of 2 (the leſſeſſ u 
Extreme given) is 8, which being multiplied by 32 the great ty 
er Extreme, produces 256, the Biquadrate root of which being 
te 


— 
— ———— —— — — Ie ene meer eng — 
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je preceding Treatiſe) gives 4 for the firſt and leaſt of the 
ue means ſought ; the other means may be eaſily found by 
he Rule of Three, for. de 


2. 4:4. 8:8. 16 16 . 32. 


oo that theſe five Numbers will appear to be in Geometrical 
Proportion continued, to wit, - IR | 


ES. 16 . 22 


In like manner, the firſt and leaſt of three Geometrical mean 
troportionals between the Extremes 1950 and 106, will be found 
to be near 101.4673, c. Thus I have ſhewed the moſt eaſia 
method (raiſed from clear ou ) to make Tables for the 
reſolution of the uſual Queſtions, which depend upon the com- 
putation of Intereſt, by the help of Multiplication only. 


Queſtions to exerciſe the preceding Tables, with their uſe in 
ſolving Queſtions of the ſame nature, when the number of 
years exceeds 30. | | 


Oueſt. 1. If the Leaſe of an Houſe be worth 153 J. Fine, 
and 16 J. yearly rent, payable yearly for 21 years, and the Leſ- 
ſee be Fi" ao to bring down the Fine to . l. and ſo to pay the 
more Rent, the queſtion is, what rent the Tenant ſhall pay ac- 
counting compound intereſt at the rate of 10 per centum, per 
annum? Anſw. 27 J. 18s. 1 d. near. 

Firſt, find the difference between the Finest, which is 1031. 
Then after the manner of the examples of the uſe of the pre- 
ceding Table VII. ſeek what Annuity or rent to continue 21 
years, 103 J. ready money will purchaſe at 10 per cent. ſo will 
you find x1 J. 18 5, 1 4 d. which being added to the old rent 16/. 
gives 27 J. 18 s. 13d. which the Tennant muſt pay to the end 
that the F:ne may be diminithed to 50. : 

Queſt. 2. There is a Leaſe of certain Lands to be let for 14 
years for 250 J. Fine, and 44 J. Rent perannum, payable year- 
ly, but the Tenant is deſirous to pay leſs Rent, viz. 20 pounds 
per annum, and to give a greater Fine; the queſtion is what 
Fine ought to be paid to bring down the Rent to 20 l. per an- 
mm, accounting compound intereſt, at the rate of 6 per can- 
tum, par annum? Anſw. 473 J. 15. 7d. 

Firſt find the difference between the Rents, which is 24 
: - = founds per annum. Then by means of the preceding —_ 
; . 


P 
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VI. ſeek what annuity or Rent of 24 J. per ann. to continue 1 
Fears, is worth in ready money at 6 per centum, per annum 
10 will you find 2237. 15. 7 d. which being added to the fir 
Fine 250 pounds gives 473 L I 5. 7 d. which the Tenant mu 
pay, to the end the Rent may be brought down to 20 J. pe 
annum. : 1 
QOueft. 3. There is a Leaſe of certain Lands worth 32 J. be 
annum, more than the Rent paid to the Lord for it, of whic 
Leafe ſeven years are yet in being, and the Leſſee is deſirous to 
take a Leaſe in reverſton for 21 years, to begin when his oldlf 
Leaſe is expired, the Queſtion is what Sum of Money is to be 
paid for this Leaſe in rever/ion, accounting compound Intereſt 
at the rate of 6 per cent, per ann. _ 250 J. 7 5. 2 dh 
Firſt by adding the 7 years of the Leaſe in being to the 21 
years you would have in reverfron after thoſe 7 are expired, the 


* 


tum is 28. Then by the preceding Table VI. 


The preſent worth of 1 J. Annuity for 28 years at 2 riders 
6 per centum compound intereſt, is ———— —— 13-0010 
Likewiſe the preſent worth of 1 J. Annuity for 
years is — — — 
herefore the difference of thoſe preſent worths, 7 
will be the preſent value of 1 J. Annuity for 21 (73:36 | 
years ron. _ 7 years. 5 — he octul; 
Which multiplied by 32 (the yearly rent pro- | 
pounded) gives the Anſwer of the queſtion . F250 6255 


5e 


Otherwiſe thus. 


Firſt, by the help of the ſaid Table VI. find out how much 320. 
yearly 1ent for 21 years is worth in ready money, as if the 21 
years were to begin preſently, at the rate of 6 per centum, which 
ready money will be found 376.45024 I. Then by Table V. 
find What 376.45924 {, due at the end of 7 years to come, is 
worth in ready money, ſo will it be 250 J. 7s. 2 d. which agrees 
with the Anſwer before found. | 7 1 2 

Ouzrft. 4. One would beſtow 630 7. to purchaſe a preſent year- 
iy Rent or Annuity of 60 J. to be paid by yearly payments, the 
queſtion is to know how many Years the ſaid Annuity muſt con- 
tinue, compound intereſt at 6 per centum per annum, being al- 
low'd on both ſides? Anſw. 17 Years, and 23 days, very near. 

Firft, I divide 620 by £5, the quotient is 10.5, which ſhews 
mar 19 Years purchaic and an half are given for the _— 

| | then 
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ue i Wien ſearching for 10.5 in Table VI. in the Column of 6 per 
on. I find it not exactly, but the neareſt leſs than it is 10447725, 
fir tnling right againſt 17 Years, and the next greater than 
mu 56 is 10.82760 which is placed againſt 18 Years: Whence LI 


ler that the Annuity muſt continue 17 Years and more, yet 
cb than 18 Years. Now the proportional part of a Year to be 
need to 17 Years, may be found out near enough for uſe, thus, 
u. ſubtract the ſaid leſſer Tabular number 10.47725 from the 
ater 10.8 2760, ſo the remainder will be found .35035 : Al- 
bfubtracting the faid 19.47725 from 10.5 (the quotient + firſt 
fund) the remainder will be 02275; then ſay. by the rule of 


creſt tree in Decimals, as .35035 the greater remainder is to 02275 

te leſſer ; ſo is 1 year (the difference between 17 and 18 years) 

5 F 10 © 064.9 parts of a year, or 23 days (as will appear by the 
e 


futh Rule of the 26th Chapter of the preceding Book ;) there- 
fare the number of years ſought by the Queftion is 17 years, 23 
(ys. | 

Oueft 5. If an annuity of 96 J. payable by yearly payments 
W fir 14 years be ſold for 826 J. what rate of intereſt per centune 
; implied in that Bargain? Anſw. 7 l. 55. 72d. near. | 
Firſt, dividing 826 by 96, the quotient is 8.60146, which 
ſhews how many years purchaſe was given for the Annuity ; 
then ſearching for 8.604 16 in Table VI. in a right line paſſin 
om 14 years, equi-diſtant to the head-line of the Table, ſt 
find it not exactly, but the neareſt leſs than it is 8.24423 (which 
ſands in the Column of 8 per cent.) and the neareſt greater is 
6.74546 (which ſtands in the Column of 7 per cent.) Whence 
[infer, that the rate of intereſt required is between 7 and 8 
fer cent. and the proportional part of 1 J. to be added to 71. 


36 


21. may be found out near enough for practice thus, vz. ſubtract 
21 tie aid leſſer Tabular number 8.24424 from the greater. 874540, 
ch the remainder will be . 501 23. Aſſo ſubtract 8.60416 (the 
V. Uutient firſt found, which falls between the ſaid Tabular num- 


bers, from the ſaid greater Tabular number 8. 74 546, ) the re- 
mainder will be. 14 1306: Then ſay by the Rule of three in Deci- 
mals, as. 501 23 the greater remainder, (or difference between 
the two Tabular numbers) is to. 14130 the leſſer remainder, ſo 
is 1. (the difference between 7 per cent. and 8 per cent.) to 
2819, Cc. or 5 4. 7 d. 2f. which added to 71. gives 70. 55.74. 

?f. which is near the rate of intereſt per cent. required, 
Oueſt. 6. If a year's rent, or one year's purchaſe, be paid as 
2 Fine, for renewing or adding 7 years to 14 yet to come of an 
id Leaſe for 21 years, and accordingly a new Leaſe be ys 
| or 


difference between 11 J. and 127. per cent.) into two parts, 


_ quired by the Queſtion. 


centum 18 " — — —— wal e 
Their difference is —— ——yn 
| n 
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for 21 years, to begin Sy (which proportion is otdinatil 
obſerved by Biſhops, Deans, and Chapters, Heads, and Fell 
of Colleges in letting Leaſes of their Lands) what rate of Inter 
eſt per centuin is implied in that Agreement? Auſw. 11 
IIs. 8 dI /. and ſomewhat more. 55 | 
To ſolve this Queſtion, firſt I ſearch in the preceding Tabll 
VI. to find out two numbers fo ſeated in ſome one Column o 
Intereſt, that one of them may ftand right againſt 14 yer 
and the other againſt 21 years; and ſo qualified that the diff 
reuce between them may be exactly 1 or unity, but not findin; 
any two numbets preciſely anſwering thoſe Conditions, I tak 
thoſe numbers that come neareſt, which will be found in the 
Columns of 11 and 12 per cent. for the difference between the 
numbers 6.98186- and 8.97507 which ſtand in the Column of 
11 per cent. right againſt 14 years and 21 years is 1.09321 
which exceeds 1 (that is 1 year's purchaſe) by. 09321; alfo the 
difference between 6.62816 and 7.56290 which ſtand in the 
Column of 12 per cent. right againſt 14 years and 21 years, i 
93384, which wants .06616 of 1: Thefefore I divide 1 J. (thel 


in ſuch proportion one to the other, as the ſaid Decimals 09321 
and .06616 are one to the other; ſo I find the ſaid parts of 10. 
to be near .5848 and 4151; or 11s. 8 d. 1 F. rand 85. 3 d. 2 
+ ); the former of which being added to 11 fer centum, or tlie 
latter 8 ſubtracted from 12 J. per cent. gives 11.5848 l. of 
11 J. II 4. 8 d. IF. T, which is very near the rate of intereſt te- 


Queſt. 7. What is the preſent worth of 1 J. per an. payable 
yearly for 10 Years, compound intereſt being computed at the 
rate of 11.5848 J. per cent. Anſwer 5 l. 15 f. o d. very nan, 
which is found out by means of the Pecs Table VI. in 
this manner 722. 5 


The Tabular number for 10 Years at 11 7. pert, 5.88923 


The Tabular number for 10 Years at 127. Pere — 


Then ſay by the Rule of Three in Decimals, as 1 7. (the diffe- 
rence between 11 and 12 per cent.) is to . 5848 J. (to wit, the 
decimal by which the given rate in the queſtion exceeds 11 ff 
cent.)ſo is .23901 (the difference found out as above) to. I m_—_ 

W 


a 


nd 
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which 1 3977 +, being ſubtracted from 58892 3 the greater of 
be two Tabular numbers above-mentioned) there will remain, 
574946, or 51. 15 J. 0 d. which is near the preſent worth of 
one pound yearly rent to continue 10 Years, at the propoſed rate 
of 11.5848 U, Per centurm, 8 

After the ſame manner the preſent worth of 1 7. yearly rent 

able for 21 Years, at the ſame rate of intereſt, will be found 
to be 7-77523 l. or 7 l. x55. 6 d. very near, from which if you. 
ſubtract 5.74946, (being the afore-mentioned preſent worth of 
11, yearly rent for 10 years) there will remain 2.92557 or 2 /; 
05. 64. which is near the preſent worth of a Leaſe of 1 7. rent 
er annum, for 11 years in reverſion, to begin after 10 years, 
jet to come in a Leaſe are expir d: Hence it is evident, that if 
4 Tenant to à College has 10 years yet to come in 2 Teiſe, at 
1l. rent per annum, and deſires to have 11 years renewed or 
alded to thoſe 10, and. ſo take a new Leaſe for 21 years, to be- 
gn preſently at the ſame rent, he mult give 2 J. 05..64. or 
two Years purchaſe and 2 part of a year's purchaſe, very near 
according to the fundamental proportion before aſſumed in the, 
wn Queſtion.) The like may be done for any other term of 
years under 30, by the help of the ſaid Table VI. 33 

But yet by a Table calculated purpoſely for the Concerning the 
ſaid rate of 11.5848 J. per centum, (according ewig of 4 
to the fiſteenth Rus of this Chapter) Queſtions . , ale 
of the ſame kind with the two laſt may be more maß 
eaſily anſwered; and therefore (for that they come often in 
practice) I ſhall here inſert ſuch a Table, as I find it ready 
calculated to my hand by Dr. Newton, in his Scale of Intereſt 
lately publi fi d, which Table is to be uſed in every reſpe& like 
to the preceding Table VI. and will be very ready and uſeful, 
for the proportioning of Fines, in the renewing of Leaſes held 
from Cathedral Churches and Colleges, as will be manifeſt by 
the mamer of ſolving-the two following Queſtions, 


n 
iffe- | Pr avs | 


£1 on 
Queſt. 
- 
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Queſt. 8. If a College-Tenand l 
has 7 years yet to come or unſpent Shewing the preſent worth 
in a Leaſe of Lands for 21 years, at of one pound Annuity for 
1 I. yearly rent, and deſires to have any number of years un- 
14 years renewed or added to thoſe| der 22, at the rate of 111, 
7 years, and ſo to take a new Leaſe 11s 8d. 1:4 J. per cem. 
for 21 years to pegin preſently, what| compound intereſt. 


muſt he pay for a Fine? Anſw. 3 l. Fears preſent worth 


| 


3 4. O d. | 1 O. 9003 Wo 
The rule for finding out the An- : w_—_ 
ſwer of the Queſtion propoſed, and 4 | 3.06438 
ſuch like, is this, vꝛz. 5 3.64262 
5 | 6 | 4.16088 
From 7.77507 (being the number 7 | 4.62540 
which anſwers to 21 years in this N T 569176 
Table VIII.) always ſubtract the 9 | 5.41496 

Tabular number which belongs to the 10 5.74948 

number of years to come or unſpent * 493 4 
in the old Leaſe; ſo the remainder 12 6.31819 
will fhew what Fine muft be paid for 13 | 6.55907 
the yeays to he renewed or added, to| | a | 6.77507 

make Foe unſpent years in the old "1s | 6:96868 gi 
Leaſe to be 21 years compleat again, n 2 7.1 4226 
at 1 I. yearly rent. 27 | 7.29786 
So to ſolve the Queſtion pro- — SS 
poſed. | 20 | 7:67455 

21 22122 BAK 


From the preſent worth of 11. yearly Rent for 2 7.77507 
years, which is . — 5 | 

Subtra& the preſent worth of the ſame rent wh 4.62540 
7 Years, (that were unſpent in the old Leaſe. —- 


And there will remain the Fine ſought to wit, —5 3.14967 


, 


— * 


That is fo ſay, 3.14967 J. or 3 J. 3 5. o d. (very near) muſt be 
paid as a Fine, for renewing or adding 14 years to 7 years that 
were unſpent in the old Leaſe, the yearly rent being 17, Alſo 
the ſaid 3.14967 _—__ ſuch a renewal js worth 3 year's pur- 
tever the rent be. | 
ghaſe ( whate ) Quel, 
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1. Oueſt. 9. If a Tenant that has 17 years yet to come in a 
orth Leaſe of Lands held of a College for 21 years, at 50 J. yearly 
for rent, be deſirous to renew 4 years, and ſo make thoſe 17 years 
un- to be 21 years compleat again at the ſame ren, what muſt he 
117 zire for a Fine Anſw. 237. 175. 2d. 17. For according ts 
ent. the Rule before given, 
From the preſent worth of 1 J. yearly rent for 21 
2 years — — — — 4 FeF TN 
15 Subtract the preſent worth of the ſame rent for? 7.29786 
17 years (that were unſpent in the old 1 — 
And there will remain 047721. 
Which multiplied by the rent käĩ xv“. 50 
| | —— 


The product will be the Fine ſought, ro wit, 2 23.8600 
17%. 2 d. 1. | = 

Queſtions of this nature may be readily ſolved without the 
loſs of one ſixteenth =_ of a Year's Purchaſe by the help of 
the following Table IX. which I have drawn from the fore-go- 
ing Table VIII. for the benefit of ſuch as do not underſtand 
Decimal fractions: For example, if a College-Tenant deſires to 
have 10 years added to 11 years that are to come or unſpent in a 
Leaſe of Lands, that he may have a new Leaſe for the term of 
21 Years to begin preſently, the following Table IX, ſhews that 
he muſt give for a Fine 1 year's Purchaſe, and 2 quarters of a 
Year's Purchaſe, and 3 quarters of a quarter of a Year's Pur- 
chaſe, iz. one Year's rent, and half a Year's rent, and three 
quarters of a quarter of a Year's rent: Suppoſing then the rent 


to be 48 J. per annum, the Fine may be computed _ 4 
„„ 


Half a Year's rent is --—— —— —— 24:00:00 
Three quarters of a quarter of a Year's Rent is— 9: 00 : ov 


The Sum is the Fine required 81:00:00 
Whence it appears that the Tenant muſt give 817. as a Fine, 
for adding 10 Yeats to 11 Years that were unexpired in his old 
Leaſe, to the end he may have a new Leaſe for 21 Years in being, 
In like manner the following Table IX. thews that the Fine 
for renewing or adding 7 Years to 14 Years that are unſpent in 
a Leaſe of 3 to the end there may be a new Leaſe for 21 
Vears in being, is valued at 1 Year's Purchaſe preciſely, which 


is the fundamental proportion aſſumed in calculating the fore- 


ping Table VIII as before was faid. 
l n TABLEIX, 
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The like may be dane for renewing any other term of years 
ſer 21, at any rent Map ed - | „ 
hut becauſe it may ſometimes happen, that the number of 
Fears in Queſtions belonging to the preceding 3, 4, 
(hnding our Þ 6. and 7 Tables may exceed 30, I ſhall by the 
lar num five following Queſtions ſhew, how by means of 
; for an) thoſe Tables the anſwer, to any Queſtion of that 
e nature may be found out near the truth, when the 
e 30 term of years is above 30. 1 54 
wr tg 10. If 3497. be put forth at 4 per centum, 
onpound intereſt, and both principal and intereft is forbarn 
uti] the end of 45 years, what will then be due? Anſw. 
1686 J. very near. | ES 

To reſolve this queſtion and the like, obſerve this rule, wiz. 
Fr make choice of ſuch numbers of years in Table HI. that 
if they be added together will make the number of years pro- 
zoſed in the queſtion, as 17 and 28, or 15 and 30, each of 
rich pairs make 45, then looking into Table III. in the Co- 
umn belonging to 4 fer centum, you'll find right againſt x7 
nd 28 years theſe numbers, 1.94790 and 2.99870, which bo- 
ins multiplied one by the other will produce 5. 84 116, or 
il, 166. 10 d. which is the encreaſe of 1 J. forborn 
years at 4 her centum, compound intereſt ; therefore multiply- 
ing the ſaid 5.84116 by 340, the product will give 1985.94, 
Oc. or 1986 J. very near for the Anſwer of the queſtion. 

The reaſon of the ſaid Rule will be manifeſt by this Theo- 
em, v2. If there be a rank of numbers iu Geometrical pro- 
portion continued, beginning with 1 or unity, as 1, 2, 4, 8, 
16, 32, 64, 128, c. Allo if the firſt term 1 be caſt away, 
and over or under all the reſt of the terms there be placed ano- 
ther rank of numbers, beginning at x and proceeding according 
to the natural order of numbers, as I, 2, 3, 4, 55 6, 7, Cc. 
which may be called the Indicæs of thoſe in the farit rank, after 
the firſt term 1 is caſt away: I ſay if any two of thoſe remain- 
ing Geometrical proportionals be multiplied one by the other, 
the product will be à proportional correſpondent to that Index, 
which is equal to the ſum of the Indicæs anſwering to the two 
proportionals that were multiplied one by the other. 5 


Profort,,. 2:4 4 / 16 . 64. 128 
„,, 8. Ae. 1% Cond ed 
So if 4 and 2 which are the. ſecond and fifth proportionals 
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in the upper rank, be multiplied one hy the ether, che product 
— 
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is 128, which will be the ſeventh proportional, becauſe the 
of the Indices 2 and 5, which Anſwer to the faid 4 and 22 
7. In like manner, becauſe the ſum of the Indices 3 
7, therefore if the third and fourth proportionals, to wit, 
and 16, be multiplied one by the other, the product will 
give the ſeventh proportional 128. Now ſince the number, 
every one of the Columns, except the firſt Column of years 
the preceeding Table III. are continual proportionals wh 
firſt term is 1, but tis excluded out of the ſaid Colum 
appears by the - Conſtruction of that Tablg, and for that t 
numbers of years 1, 2, 3, 4, 5, Sc. are placed as Indic 
. thewing the order or ſeat of thoſe proportionals inſerted in t 
Columns, therefore the rule before given for continuing that I 
ble to any number of years is manifeſt. | 
Que. 11. If one pound be due or payable 50 years h 
what is it worth in ready Money, by rebating at 5 centu 
per annum, compound intereſt ? Anſw. . o8720, c. 1 5. 9d 
which is found out by the help of Table V. in the fan 
manner as the Anſwer to the laſt Queſtion ; (reſpect being ha 
to the ſecond and third rules of the 26th. Chapter of the pre 
— Book concerning the multiplication of decimal Fragi 
ons. 
weſt. 12. If an Annuity of one Pound payable yearly fo 
Ea be all forborn untiſl the end of . what wil 
. It then amount to, compound Intereſt being computed at 5 þ 
centum, per annum? Anſw. 1 20 J. 16 5. od. thus found out 
Firſt, according to the ſecond way of caleulating the fourth To 
ble in the thirteenth Section of this Chapter, find out a Princi 
pal, which may have fuch proportion to the propoſed Annui 
1 J. as 100 J. has to 5 J.; ſaying, if 5 J. intereſt has 100 /, for a 
principal, what principal, muſt 1 J. intereſt have? Anſwer, 20l. 
Secondly, ſeek (after the manner of the preceding tenth Que- 
ſtien) what 20 J. will be augmented to being forborn 40 years, 
at the rate of 5 per centum, per annum, compound intereſt, 
fo you'll find 140.798 +, from which ſubtracting the ſaid prin- Th 
cipal 20 J. the remainder will be 120. 798, or 120 J. 16. Won 
which is the anſwer of the queſtion. _ 8 
Oueſt. 13. If an Annuity of one pound payable yearly for We. 
37 years is to be ſold for prefent money, what is it worth, com- 
pound intereſt being computed on both ſides at 6 per centum per Il 
annum? Anſwer, 14 J. 14 5. 9d. which is found out thus: WW fo, 
Firſt,according to the ſecond method of calculating the fixth Ta- prod 
ble in the fifteenth Set ion of this Chapter, find out a — 
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proportion to one Pound (the propoſed Annuity) as 100 is 
; ſo will ſuch principal be found 16.66666+, then after the 
mer of the preceding eleventh Queſtion find cut the ready 
me7 which is equivalent to 16.65666, due 37 Years hence, 
ill ſuch ready money be found to be 1.92988+ (or 1 J. 18 5. 
j) which being ſubtracted from the ſaid principal 16.666&6, 
L remainder will be 14.73678+, or 147. 145. 9 d. which is 
e Anſwer of the Queſtion propounded. 
Qu. 14. What Annuity payable by yearly payments to 
mine 37 Years will one pound Purchaſe at 6 per centum, 
amum, compound intereſt * Anſwey 1 5. 4 d. near which 
Diſcovered thus; Firſt, find out the preſent worth of one 
ud Annuity to continue 37 Years, which preſent worth (by 
e laſt Queſtion) will be found 14.73678 J. Then ſay by the 
ue of Three, if 14-73678 J. will purchaſe an Annuity of x 
zund, (to continue 37 Years) what Annuity to continue the 
je term will 1 J. purchaſe? . Anſwer, .06785+, or 15. 4 4. 
lich is the Anſwer of the Queſtion propoſed. 


r. vt 7 


Demonſtrat ion of the Rule of Three, or Rule 
of Proportion. 


F Our numbers are ſaid to be proportionals, when the firſt 

contains the ſecond ſo often as the third contains the 
(fourth; likewiſe when the firſt is ſuch part of the ſecond, as 
the third is of the fourth; ſo theſe numbers following are called 
proportionals, viz. | " Cy 


4x6.6:: 42 9 „ 
1 112.12: :— 14 15.15 


That is to ſay, 4 times 6 (or 240 is ſaid to have ſueh pro- 
portion to 6, as 4 times 9 (or 36) has to 9. In like manner, 
m 12 (or 8) bears ſuch proportion to 12; as 4 of 15 (or 10) 

Ot 7, | 


Il. When four numbers are proportionals, the product ariſing 
from the multiplication of the two extremes is equal to the 
podudt of the two means, | | 1 


| ST © ere ie n 
77 7Þ 98 | : | — ; 4 | prop 
By the preceding Definition 1 theſe four numbers are 8 
portionals, viz, 5 —Z A BARo 
3 58 5 4 6.624 * 1 1 
Ihe Product of — * 6 9 | 
two extremes is Br Cx D ö 
The product of the 6 * 4 9 10h. dne 
e an 16 6 0 % l 1 bet 
90690 Gs 4 2.0 7 
But B C D* TY 3c 1 B xD 1 
Therefore the Propoſition. is manifeſt. 
| Likewiſe n 
By the preceding Definition theſe four- numbers Are proportid £0 
onals, vꝛz. 8 | | " 
7 l 2 
E212 :3+ #35 - If | 
Ihe pogduct of che dm of 
two extremes 1s 2 * 12 & 13 = a ce 
The product of woe 5 f. 
two means is—— I 12 * 7 15 
But ; x 12 4 15=12 x 1 * 15 | 
© Wherefore the Propoſition is every way proved, 
| 


III. From the lat Propoſition ariſes the Rule of Proportion 
commonly called the Rule of three or Golden Rule, which 
teaches by three numbers given to find a fourth proportional 
nymber in this manner, 2. Multzply the ſecond and third 
numbers nmtually ons by the other, and divide the produd by 
the fir ſt number; ſo the Quotient well be the fourth Pro oftion- 
al number ſbunhi, in a direct proportion. This Rule has been | 
fully exemplified in the 8th, Chapter of the preceding Book, 
and the truth of the ſaid Rule may be thus demonſtrated, vz. 
Let there be three numbers given to find a fourth in direct pro- 
portion, viz. if 24 gives 6, what will 36 give? Or as 24 is in 
proportion'.to 6, ſo is 36 to a fourth proportional number 
fought for, which fourth proportional (whatſoever it be) we 
. . 
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we may ſuppoſe to be Q, and then theſe four numbers will be 
croportional, viz. — i 


24 . 6 36. Q. | 
Therefore by the ſecond Propoſition of this Chapter, 
24 x Q=6 x 36 


And becauſe if equal plain numbers be ſeverally divided by 
one and the ſame number, the Quotients will neceſſarily be equal 
between themſelves therefore, 5 


6 x 36 


24 


Whereby it is manifeſt that the fourth proportional number is 
equal to the quotient that ariſes by dividing the product of the 
multiplication of the ſecond and third proportionals by the firſt, 


which was to be proved. | 

Note, That every Rule of Three inverſe may be made a Rule 

of Three direct, by making the third term the firſt, and by pro- 
ceding forward to the other two terms; therefore one and the 


fame demonſtration ſerves for both rules, : 


-— > * - SOA WY 


111 — — 


"CHAP vn. 


4 Demonſtration of 2 Double Rule of Fellows 
ip. 


x HE Double Rule of Fellowſhip (commonly called the Rule 
of Fellow{htp with time) preſuppoſes two things, viz. 1. 
That the particular Stocks of Merchants in Company, have con- 

tinued unequal Spaces of Time in the common Stock. 2. That 
at the end of their Partnerſhip, the total gain or löôſs is to be 
divided among them, in E that their ſhares may 
| | | 0 1 
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have ſuch proportion between themſelves, as thoſe ſums of in- 
tereſt· money have one to another, which at any rate per centum, 
ſimple intereſt only being computed, might be gained by the 
particular Stocks, within the reſpective times of their continu. 
ance in the common Stock: Now for the effecting of ſuch a pro- 
portional partition, the ſaid Double Rule of Fellowſhip gives 
this Direction, vi. Divide the total gain or loſs into ſuch 
parts, which have the ſame proportion one to the other, as 
is between the products ariſing from the Multiplication of each 

ticular Stock by its correſpondent time. 

For 8 Suppoſe two Merchants A and B to be part- 
ners in Traffick, for a certain time firſt agreed on between them, 
and that A permits his Stock of 100 J. to be employed in their 
Joint Traffick three months, and that B forbears his Stock of 500. 
eight months? I ſay (according to the ſaid Rule of fellowſmp 
. with time) whatever the total gain or loſs be, that part of it 
- which belongs to A muſt have ſuch proportion to the gain or 
loſs of B, as 100 x 3 (or 300) has to 50 & 8 or 400.) This 
Rule has been fully exemplified in the 13th Chapter of the pre- 
ceding Book, and the truth thereof, taking the two premiſed 
Suppoſitions for granted may be thus demonſtrated. 

I. Suppoſing 100 /. (the Stock of A) to gain in three months 
any certain ſum of money, as two pounds; I ſeek how much 
8 J. (the Stoek of B) will gain in the ſame time, and at the 


2id rate: ſo J find 2 x 50 2 
1 
100 
n 
1 0: 
| 100 
2. Having found what 50 J. will gain in 3 months, I ſeek 
how much the ſaid 504. will gain in 5 6 
1 | . 2 * 50 8 
8 months, at the ſame rate, and ſo I find —— 7. 
Ei os  100#3 |} 
for | | | 3 | 
Ss 1 2&0 $3 2x 0x8... ; 
tj 20 2 100 x 3 b 


ek } 


+1 
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z. Thus it appears, that if 100 J. in 3 months gains 27, then 
in 8 months will gain at the 
2 x 50 x8 u 
ine rate .-; ſo that the proportion 
100 x | 1 858 Net 
f the gain of A to the gain of B is, 


| 2x 50 x 8 
A 2 1 to AIM 
100 x 3 


4, If both the terms (to wit, the Antecedent and Cory! equent) 
« the ſaid proportion be ſeverally multiphed by the f 2 2 
unnator Ioo x 3, the products will be in the ſame P 
n with the numbers or terms multi plied, (by 17 f 7. EAelid) 
3 


iz, the gain of A will be to the gain of B, 5 


As 2 4 IOO x 3 18 to 2 & 50 8 55 4 
| 3 1 dl N 0 KEY 1 
5 Laſtly, Becauſe 2 (the ſuppoſititious gain firſt aſſumed), 
a multiplicatos as well in che Antecedent as in the Co 11 
k the laſt mentioned proportion, it may: $8; ung d out of 
borl, and fo the gain of N will be to the gain of B in this pro- 
portion which was to be proved!) to WIC 5:u0 1344 312 15 e 
= WET: 14 a 
As 100 & 3 is to J2.F 8 od T6 


- a 


7 
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Ar. Vl: 
I D*monration of the Rule of eAlligation alt e- 


rate, and the uſe of the ſaid Rule in the Com. 
p3itioa of Medicines. | 


l N order to the Demonſtration of the ſaid Rule, I ſhall pre- 
miſe this Lemma, viz. if the difference of any two num- 
ters given, be multiplied by a number affigned, the product 
nll de equal to the difference between the products which ariſe 
tom the multiplication of thoſe two numbers ſeverally by the 


number aſſigned. | 
: 72 1 
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© Suppoſtton. 5: | 


Two lines or? AC= 10 OE wv. 
numbers given. 5 BC | 1 
Their difference. AB= 19—4 | 
A multipicator — 5 

aſſigned. 


. 4 [ 


1 — 


Which Suppoſitions, and the Diagram being well viewed, 
the truth of. rhe faid' L2mma will be evident, viz. : 
AB x ADAC x AD-BC x» BE (AD) 


—— 


i 


II. To add the more light to the following Demonſtration of 
the rule of Alligation alternate, I fhall propound a queſtion | 
which properly belongs to the ſaid rule, viz. Suppoſe a Vintuer 
having French Wines at or the quart, and at 10 d. the quart, 
would make a Mixture of them in ſuch a manner, that he may | 
ſell the mixt quantity at 7'd. the quart, and ſo make as much 
money of the Mixture, as if he ſhould ſell each quantity of 
Wine at its own price; the queſtion is to know what proportion 
the quantities of both forts of Wine in the Mixture muſt bear 
one to the other. Here, according to the Rule of Alligation al- 
ternate, I take. the differences between the mean price aſſigned 
for the Mixture, and the two other given prices, and place thoſe 
differences alternately, viz. the difference between 7 and 10 
being, 3 I write 3 againſt 5; likewiſe 2 being the 
difference between 7 and 5, I write 2 againſt 10; 21012 | 
ſo 1 conclude, that the quantity to be taken of 7 F 53 1 


that ſort of Wine of 10. d the quart, muſt have ty ( 
ſuch proportion to the quantity of 5 d. the quart, | 6rſt 
as 2 to 3. That is to ſay, if 2 quarts at 10 d. 5 bet? 


the quart be mixed with 3 quarts at 5 d. the quart, the total BA. 
mixture 5 quarts being ſold at 7 d. the quart, will yield as much +C 
money as the ſaid 3 quarts at 5 d. the quart, together with the Iy t 
ſaid 2 quarts at 10 d. the quart; as is evident by the ſubſe- WM At 


quent work. (to 
quaris one 


. 


— — CERT 


ndix; chip. VIII. the Rule of Alligation 309 | 


quarts pence quarts pence 


| I 0 3 „ 15 
Cy II | 3 2 22 3 235 
III 15 20 72 5 A235 


from the premiſes it appears, that when two things are giv- 
a to be mixt in ſuch manner as the Rule of Alligation alter- 
wt? requires, the propoſition to be demonſtrated will be this, 
umely. | | 

Three numbers A. B. C. being given in ſuch ſort that A. is 
es than B. but greater than C. if the difference between A. and 
g. be multiplied by C. and the difference between A. and C. be 
nultiplied by B. the ſum of thoſe pròducts will be equal to the 
xoduct ariſing from the multiplication of A. by the ſum of the 
ſaid differences. 


Demonſtration. 
; of 5 
lion W 
Fer 8 T 
* wv 8 | 
may J. i. 
uch 8 8. DS - = 7 
ol 8 
a 28 Qu 
on f N 2 8 
dear 3 © 
al. AA — 
10 | | . —— 


B-C BA-CASB- Cx A 


The difference between B. and A. ts B -A. which multiplied 
by C produces (as is evident by the Lemma afore- going in the 
| fiſt Section of this Chapter) CB-CA. Alſo the difference 

5 between A and C is A- C. which multiplied by B produces 
fal BA-BC. Then the ſum of thoſe two products is BA-CA. for 
ch +CB and CB expunge one the other) which ſum is manifeſt- 
he ly the ſame with the product ariſing from the multiplication of 
lc WH A the mean price by B C the ſum of the aforeſaid differences 
7 (to wit, the Sum of A=C and B—A) for A+ and A expunge 

| When 


one another. 
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When more than two things of different prices are given t 
be mixt as aforeſaid, the Dæmonſtration will not be otherwi 
For if the ſum of every two products ariſing from the multipli 
cation of two alternate differences by their reſpective prices b 

ual to the product of the mean price multiplied by the Sun 
of the ſaid differences; the ſum of all the ſaid products yi 
alſo be equal to the product of the mean price multiplied by t 
ſum of all the differences ; as will clearly appear by view of th 
ſubſequent work. | 


| 
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And farther, becauſe if equal Numbers be ſeverally divided 
by one and the ſame number, the quotients Will be equal be- 
tween themſelves, therefore from the premiſes this Corollary will 


COROLLARY. © 


In the Rule of Alligation alternate, if the aggregate of the 
products ariſing from the multi plication of the ſeveral alternate 
differences by their reſpective prices, be divided by the Sum of 
the faid differences, the quotient will he equal to the mean 
Price. This may be a Proof of any Example of the ſaid Rule 
of Alhgation. r 
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nn J. Medicines and Simples in reſpect of their 


en bg „ef Qualities are conſidered in ſome of theſe five ways, 
E -, 117. viz, either as they are hot or cold, moiſt or dry, ot 
s vi rs Ma- as they are temperate ; ſo that ſuch Simples or Me- 
135 Wntical dicines as work heat in our Bodies are ſaid to be 


f H al: hot, ſuch cold as are the cauſe of coldneſs, Sc. 


ö * - J. The mean or middle between the extreme 
. Heri Qualities of Heat, and Coldneſs, alſo between Dyy- 


15 eſs and Moi ſture, is called Temperate, or the Tem- 


wre's erature from which every one of the ſaid Qualities 
fitime- hat, cold, moiſt and dry, differs in four degrees; 
6, ſo that a Medicine or Simple is ſaid to be either tem- 


prate, or elſe hot, cold, moiſt, or dry, in the firſt 

bond, third, or fourth degree. 
IE If the numbers 1, 2, 3, 4, 5 6, 7. 8, 9. be placed as 
n ſee from A to B, the differencęs- between * middle 

under) and the ſuperiour numbers 6, J 8, 9, will be 1, 2, 3, 
„ which may repreſent the 4 Degrees of the Qualities hot 
addry; likewiſe the differences between 5 and the inferiour num- 
ters 4, 3, 2, I, will be 1, 2, 3, 4, which may repreſent the 4 
texrees of the qualities cold and fhoiſt, the temperature re- 


F preſented by o. being the mean or middle from whence the ſaid 
= egrees do ſwerve. . | | 
will - 
= 6 
: INC: 
= 
8 3 Qualities hot 
the 7 | 2\ and dry 
nate 6 . 
of 5 lo Temperature. : 
an . 
wh 3 2 Qualities cold 
2 3 \and moſt 
A1 14 
= Oo 
F 3 0 


firſt degree of heat, you muſt take 1 ounce of A (being tht 
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IF. Since the Rule of Alligation alternate requires that 5 
two things miſcible, the one muſt exceed the mean propoſed an 
the other be leſs; therefore the queſtions of Allipatin | 
this kind are to be work d with the numbers in the aforeſa 
Column A B: For by them the degrees and qualities are diſco, 
er d, being placed as you ſee in the Column adjacent to A] 
and for diſtinction ſake, thoſe numbers in the ſaid Column 
B, may be called the Indices or Exponents of the depre: 
which Indices are to be uſed in the ſame manner as the prices 0 
Merchandizes in the queſtions of Alligation alternate in Cha 
pter 14th of the preceding Book, and therefore thoſe Example 


< 


may be compared with theſe, 


Prop. I. 


Having divers Simples whoſe qualities are known, to mak 
a compoſition or mixture of them, in ſuch manner that .th 
quality of the Medicine may be ſome mean among the qualitie 
of the Simples, and the quantity of it any quantity aſſigned. 

Example 1. An Apothecary has four ſorts of Simples, A, B 
C, D, whoſe qualities are as follows iz. A is hot in thi 
fourth degree, B is hot in the ſecond, C is temperate, and D i 
cold in the third degree; the queſtion is to know what quan 
tities of every of them ought to be taken, to make a Medi 
cine, whoſe quantity may be 12 ounces, and the quality in the 
firſt degree of heat? Seek in the aforeſaid column A B, for th 
Indices or Exponents of the qualities of the Simples given, v. 
for A which is hot in the fourth degree, take 9; for B which ig 
hot in the ſecond, take 7; for C which is temperate, take 5 
and for D which is cold in the third degree, take 2: That done 
rank thoſe numbers in the ſame manner as the prices of Mer 
ohandizes in the queſtions of the 14th Chapter wiz, deſcend 
from the higheſt degree of heat to the temperature, and ſo pro 
ceed downwards to the degrees of cold, ſetting, 6 the Index o 
Exponent of the mean quality propounded, which is 1 degree 
of heat, as common to them all: Then by crooked lines or 0- 
therwiſe connect two ſuch Indices, whereof one may be greater 
than the mean, and the other Jeſs, and proceeding according to 
the Rule of the fourteenth Chapter, youll find that to make 2 
Medicine of 9 ounces, and the quality reſulting to be in tlie 
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Laſtly, by the rule of Proportion you may encreaſe the Me- 
dicine to the quantity of 12 ounces, and yet the quality to con- 


tinue in the firft degree of heat, according to the ſpllowing 6+ 


tn 22 30 
12: 55 
2: I2 :4- 
© :i3 32: 


| The Quantity aſigned. | 


By other connexions of the qualities, other quantities of every 
S:1yple would ariſe, but that has been ſufficiently manifeſted in 
the Queſtions of the fourteenth Chapter, 2 3 

Example 2. Suppoſe there are five Simples, A, B, C, D, E, 
whoſe Qualities are as follows, viz. A is hot in 3% B is hot 
in 2%. C is hot in 1. Dis cold 1. E is cold in 
Ounces of B, with fuch Quantities of che 
ity of the Medicine may be temperate ? 


required to mix 4 
reſt, that the qua! 


$19 
Gmple which was hot in 4*) 4 ounces of B, 3 ounces of C, and 
1 * D, as will be manifeſt by the — "OY 


7 7 The Proof 


I2 Ounces, 


3% and it is 


Dp 


8 . "The Proof 
Mx; . 1 Al[38x1=8 
7 3 1314 B17 x 222 
546 Eine: . 
4 13A Dj4 x As 
2 42 2 E|2 x 2=4 
mm 11556 


Proceed as before, ſo you ll find that to make a Medicine 
of 11 ounces, and the quality of the Form reſulting to be tem- 
perate, you muſt take 1 ounce of A, 3 ounces of B, 1 ounce of 
C, 4 ounces of D, and 2 ounces of E: Then ſince the quantity 
of B, in the compoſition propos d is limited, viz. 4 ounces; 


find numbers which may be in ſuch proportion to 4 (the quantity 


of B DD as the — I, 4, 2 (the Quantities of A, 


C, D, E, in · the aforeſaid Compoſition of 11 ounces) are to 
— of B in the ſaid Compoſition) in manner fol- 
owing. | 
S O 9 
= 8  Þ 
3-21 1; MAJ DT 
3 . I:: 4 . 1+ of Co to be mixed with 
3 +4 :: 4. 5+ of D\ 4 ounces of B. 
3 2% 2: SQD. 5 0 
_ Prop. II. 


A Medicine beingcompounded of ſeveral Simples whole 
qualities and quantities are known, to find the degree of the 


Form reſulting, viz. the exact temperament of the Medicine. 
Example. 1. Suppoſe a Medicine to be compounded of two 

Simples, viz. 6 ounces of B hot in 4. and three ounces 

Hot in 30. and it is xequired to find the temperament of the Me- 

dicine, viz. the degree and quality reſulting from ſuch mixture? 

Seek in the aforeſaid Column A B for the Indices of the ſeve- 


ral degrees and qualities of the Simples given, and * | 
the 


— 


Chap. VIII. Compoſition of 315 
them orderly in ranks right againſt their reſpective quantities; 
hen multiply every Inder by its particular quantity, and di- 
ide the ſum of the products by the ſum of the quantities: So 
rill the quotient be the {dex of the degree and: quality of the 
Medicine. E 9 . ere L ©: | n 

9x 6 2 54 1 


4 2 = | 
1 | « — 2 i A Fer « 
"I | 1 3 P s-# « 4 4114 3 ; 

— — . GON „ 5 
LF AF iii . 979411: 
: s * 4 * — - : ; 
9) 8 (83 1-4, i 
. F : '3 $ 1 +; * ad : 7 


SEE: >. ooo (c 

o in the ſaid Example the Quotient will be found 8. | a which 

bthe Index of 3 2 degrees of heat, and therefore the ſaid Medi- 
ane is hot in 35 degrees. 1 & > 

Foraſmuch as any two quantities miſ- 


E 


N cible according to the 
Rule of Alligation alternate, are in ſuch proportion one to the 
other, as the reſpective alternate differences betwen the mean 
quality of the mixture and ne qualities ,correſpondent to thi 
ſaid quantities; the Pemonſttation of the. aforeſaid , Rule will 
be manifeſt by the Corollary afore-going in this Chapter. 
Example 2. Suppoſe a Medicine to be. compounded of 4 
Smples, whoſe qualities and quantities are known, viz. 2 oun- 
ces of A hot in 3*. 3 ounces of B hot in 2*. 4 ounces of C 
temperate, and 5 ounces of D cold in 4. and let it be requi- 
red to find the mean quality reſulting ſrom, ſuch, mixture. Ace. 
ording to the aforeſaid Rulę, I multiply each Inder by, its re-, 
ſeftive quantity, and divide the ſum of the products by the 
ſum of the quantities, ſo the quotient is 44 which is the of ex 
of 4, degrees of cold (for the difference between 5 the Þrdex of 
the temperature, and 4+ the Index found, is 7 degrees of cold) 
which is the quality of the ſaid Medicine. : 


J : L 5 P - _ 
; ? N 1 
8 1 22 16 ; 
7432 21 £0457 
52 4 20 0 Mine 
1 * N. 5. 14 * 75 
a e 94 : A NE W 
Pte 7 19 62 (4+ \ 20 2 5 | 
t 2 Example- 


316 Me licines Appendir 
' Exanifile 3. Suppoſe a medicine to be compounded of fey 
ral Siniples del qualities and quantities ' — e yr 
4 ounces'of a Simple which is cold in 2. and moiſt in 1% 5 
ounces Hot in 3 *. and (in- reſpect of dryneſs and moiſture) tem- 
perate ; 3 ounces hot in 2 . and dry in 2. 6 ounces hot in 1., 
and moiſt in 40. 4 ounces cold in 3*. and moiſt in 2*. the queſil. 
on is to know the temper reſulting ©: 

In the reſolution of this queſtion there muſt be two diſting 
. opcrations, each of them like that in the laſt example vix. 

1. Find inthe ſame manner as before, the degree and quality 
reſulring from the commixture of the qualities hot and cold; 
ſo you'll diſcover 5-7 which is the Index of 22 degrees of Heat 
(for rhe difference between 5 the Index of the temperature and 
52 the luder found, 18” degrees of beat. / 


— 


DT 9 DP 0 
9. , 

11 831 Ip: 4 } Q 5. n ' . S 8 
33 „ % 4 „ #4 mon 
24% , Og i” e 
3 Sa * 6 = | "ORs 

40 . | 5. 11 12 

— 2 ; 2 — — 3 ate a . 0 ES 

nary Gb, e en Bog 


2, Seek in the ſame manner, the temper reſulting from the 
mixture of the qualities dry and moiſt; and you'l find 3 2, 
which iß the Index of I degree of moiſture, ſo the quality of 
che 1 degree of heat, and 1 2 degree of 

Rr a eration is mani Fs | 
e dy the poration is manifeſt. 

(bo. 21 n 22 ˙ 8 75 f ' "TY C5 
| : Prop. FRE- ” 
To augment or diminiſh a Medicine in quality, according to 

any depree afſipned. - 5 35 


Suppoſe a Medicine to be compounded as follows, viz. 1 | 
dram of a Simple hot in 4*. 2 drams hot in 3. 2 drams hot to 1 
in 2'. 1 dram hot in 1*. 1dram Cold in 1*. and 1 dram cold ma 


in 2%. Then will the quality of the ſaid Medicine be in 1: de- pro 
gree of heat (as is manifeſt by the ſecond propoſition.) 8 
EY | UM, -oA ; : | ot 


ſere. BY i: be requir d to augment the ſaid Medicine in quality, viz. 
_ viz. ad ſuch a quantity of ſome one of the Ingredients (or ſome 
15. 5, err Simple) which may raiſe the quality of the Medicine + 
ten- pee; ſo that the temperament of the Medicine after it is 
n 1 qcreaſed in quantity, may be in 2. of heat. Make choice of 
ueſti- 


ina Simple, the Index of whoſe quality may exceed the Index 
the quality aſſign d, vx. take that Simple which is hot in 3˙. 


ſink sse Index is 8, then proceed according to the 1 Example of the 
2 it Propoſition; ſo will you find that if 1 dram of the afbreſaid 
nality N lledicine be mix d with + dram of that — which isſhot in 3˙. 
cold; de temper reſulting from ſuch mixture ill be in 2*; of heat. 
Heat Laflly, by the Rule of Three, ſay, if 1 dram require j dram, 
e and int ſhall 8 drams (the quantity of the Medicine: firft given) 
in | | | A” 
"Als 4 drams: So that if 4 drams of a Simple which is hot 
in 3*. be mix'd with 8 drams of a Medicine hot in 
IL 8 the temper reſulting will be in 2'. of heat, as by 
the Operation is manifeſt. „ 
1 
* 
| 8 
| | BHI 
—_— 
the 89.4 
T7 | | 
of The Proof. 
2 0 TD - 
=_ I I 
YL 
6,x 8 =52. * 
8 K* 4 = 32 | 
0 to — — 
12) 200 


It it be required to diminiſh a Medicine in quality, you are 
to make choice of fuch a Simple, the Index of whoſe quality 
may be leſs than the Index of the Quality aſſigned, and then to 
proceed as before 5 . by | 
7 | Here 


Here obſerve, that if in queſtions of this nature, the quan 


tities of the Simples be expreſs'd by weights of divem dene 


minations, they muſt be reduced to that weight which is of M 
loweſt denomination in the queſtion, according to the ſixth 2, Mir: 
of the ſeventh Chapter of the preceding Book. 1 
The augmenting or diminiſhing of a Medicine, in reſpec ill 
quantity: Alſo the finding of the value of any quantity of 1 
Medicine, the prices of the Ingredients being known, will be a 
familiar to ſuch as underſtand the Rule of Proportign, and ir 
therefore I fhall not inſiſt upon tne. 8 0 
TS — * — . 473724 TT OP "TFT Oe 1 the 2 
tut CHAN I FN Ed 
8 3 fall 
eA Demonſiration of the common. Rule of Falſe by * 
bee Poſitions, xn P 
4 „ 137 | as ae | 6 
F W Hat the ordinary double Rule of Falſe is, and how to * 
| be uſed in reſolving ſuch Queſtions as cannot readily wi 
be applied to any of the other rules of Arithmetick, has been 
fully declared in the 15th. and 31/ff. Chapters of the prece- 
ding Book; it remains to ſhew what kind of operation is pre- 
ſuppoſed before the {aid Rule can be applied to the reſolution | 
o — and then to demonſtrate the Truth of the Rule 
It 1e. ö 8 TP 1 
II. In the faid Rule of Falſe, look what operation the 
queſtion requires to be performed with the number ſought and 
ſome given number or numbers, the ſame kind of operation in c 
every reſpect is to be made with each of the two feigned num- the 
bers (commonly called Pofitions) and the ſaid given number c 
or numbers; which threefold proceſs being Finiſh'd (whether it Wl thc 
be by any one, or all of theſe rules, to wit, Addition, Subtracti- | 
en, Multiphcation, and Diviſion) there will ariſe three re- 
markable numbers or reſults, to wit, one proceeding from the 
true number ſought, and two others reſulting from the two 
feigned numbers: Then from theſe three Reſults, the Errours 
are collected; which are nothing elſe but the differences between 
the true Reſult, and each of the two falſe Reſults. | * 
III. After the ſaid errours or differences are diſeovered, the be 
Rule of Falſe will be of no force, unleſs this Analogy or pro- * 
portionality ariſe, namely the firſt errour muſt have the ſame 


pro- 
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yortion to the ſecond, as the difference between the number 
ht and the firſt feigned number has to the difference be- 
n the ſaid number ſought and the ſecond” feigned number; 
re therefore it may be demanded, what kind of operation 
ill produce the ſaid Analogy * To this I anſwer, when the 
geſtion requires the number ſought to be encreaſed, Jefſened, 
wtiplied, or divided by ſome given number, or the number 
ning from ſuch operation to be encreaſed, leſſened, multipli- 
d, or divided by ſome given number; in any of thoſe caſes 
le aforeſaid Analogy will neceſſarily ariſe, as I {ball here ma- 
eſt in all the ſaid caſes. Firſt therefore, I ſay when to every 
c three numbers (namely the number ſought by the Rule of 
falſe and the two feigned numbers) one and the ſame number 
zadded, the ſaid Analogy will enſue; for in this caſe the dif- 
ſerence between the firſt ſum and the ſecond will be equal to the 
lifference between the firſt and ſecond of the ſaid three numbersg 
likewiſe the Difference between the firſt ſum and the third will 


to be equal to the difference between the firſt number and the third, 
— wich may be proved in manner, following. 
Tece-  Suppoſitzons. 
pre- TE 
I" Let there be three numbers, to wit, oh 
e | | 
: A B. c 
: ay 
2 12 7. 6 


duppoſe alſo that che firſt number A is greater than either of 


in 
* the numbers B and C. e 3 
ber Suppoſe alſo, ſome number as D (3) to be added to every of 
2 the ſaid three numbers, then will the three ſums be, 

re- A+D| 15 1 

os BD 10 

J RE: 
1 The Propoſition to be demonſtrated is, That the difference 


between the firſt ſum and the ſecond is equal to the difference 
between the firſt number and the ſecond ; alſo that the difference 
between che firſt ſum and the third is equal to the difference be- 
teen the firſt number and the third. 


De- 


30 A Demonſtrationof © Append: 
The difference between the firſt number and the ſecondis, 


” 

1 gum 

e birt 201 e 

The Aifference between the firſt ſum and the ſecond is, i! 
ys A D- BE Do 


But the latter difference is manifeſtly equal to the former (fe 
+ Dand O expunge one the other ;) to wit, 


A+D—B_D= A_B 1 
Therefore the firſt part of the Propoſition is proved. the « 
+ Again, the Difference hetween the firſt number and the thin — 
is, 5 Fil oy 1 ( 
The difference between the fuſt ſum and the third is, 
| 1 4FD=C=D 
But the latter difference is manifeſtly equal to the former, WW En 
for D and—D expunge one the other, vz. : (B 
\ 5 Ne ] 
Wherefore the Propoſition is fully proved. 
The like property might be demon rated after the fime man- 
ner, when one and the fame number is ſubtracted from Ml ,; 


three numbers ſeveral ß | 

Secondly, when three numbers (namely the number ſought by Wl nu 

the Rule of Falſe and the two feigned numbers) are ſeverally i by 
, multiplied by one and the fame number; the afore-mentioned F 


Analogy will likewiſe enſue, as may be thus proved. A 
a 51 Suppoſitions, I: 
Let there be three numbers, to wit, | x 


(hap. IX, A Demonſtration of 

8 8. 6 : 
cuppoſe allo that the firſt number A is leſs than either of the 

wnbers B and C. | Þ 


The Propoſition to be demonſtrated is, That the difference 
between the firſt product and the ſecond has ſuch proportion to 


lifference between the firſt number and the ſecond has to the 
liffecence between the firſt number and the third, viz. | 


D DU DE-D4 :: 3-4. Cod 
+ r 


Demonſtratiun. 


Foraſmuch as (by the 17th. Prop. of the ſeventh Book of 
Fuclids Elem.) if a number (D) multiplying two numbers 
(BA and C= A) produces other numbers (DB- DA and DC 
DA) the numbers produced by the multiplication will be in 
the fame proportion as the numbers multiplied are; therefore | 


DB—DA . DC-DA :: BA. C-A 


man- | 

from which was to be demonſtrated. , _ | © 
. 6 | Likewiſe when three numbers are divided by one and the ſame 
l number, the Demonſtration will not be otherwiſe; and becauſe 


by the ſecond Sec ion of this Chapter, the errours in the Rule 
f Falſe are the differences between the true reſult and the two 
a 


evident, that the afore-mentioned Analogy ot proportionali 
(namely, when the firſt errour has ſuch propgrtion to the ſeco 


ed number has to the difference between the ſaid number ſqught 
and the ſecond feigned — will ſucceed from ſuch operati- 
| u 


9 


Again Suppoſe every of thoſe three numbers to be multiplied 
iy one and the ſame number as D (40 and the three produdts to 
be thele, . | 
DA | | i 
DB 20 
DC 32 


the difference between the firſt product and the third, as the 


ſe Reſults : Therefore from the preceding demonſtrations it is 


as the difference between the number ſought and the firſt feign- | 
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by the Rule of any part of it, alſo when the number foupht ot MN 1100! 


4 


on, as is before declared in the beginning of the third Section 


of this Chapter. qoted 

T IV. Now to diſcern what kind of operation In 
N krow whe- vill not produce the ſaid Analogy, obſerve this i ene 
ther a Queflion Note, vz. when a queſtion requires ſome given de © 


te, vi: 
be refolvabl? number to be divided by the number fouyhi or 


Falſe or not. ſome part thereof is to be ſquared, cubed, Ac. beth 


: likewiſe when ſome parts of the number ſought Th 
are to be multiplied one by the other: I fay from ſuth operati- 
ons the afore- mentioned Analogy will not ariſe, and in thoſe Ca 
caſes, the ordinary Rule of Falſe will be uſeleſs; as may partly 
appear by the two following examples, viz. What ne as T 
that, by which if 360 be divided the Duntient will be 24 Here 
if two poſitions ot feigned numbers be taken, and 360 be di- if 
vided by each of them, the errours wifl not be in the lame pro- WW L 
portion with the diffetences between the true nutaber fought and 2, 
the two feigned numbers, and therefore the Rule of Falſe will be 3 
uſed in vain: Yet if it be asked what number is that, which be⸗ 4 
ing multiplied By 24, the product will be 360, the Anſwer to ges 
this latter queſtion is the Ame with the Anſwer to the former, 5 
and may be found by the Rule of Falſe ; but ſuch kind of in- to 
terpretations and inferences are not always obvious, and there- ( 
fore ſince the preparative work of the Rule of Falſe (after the 
number is taken by mur 


y gueſs for the number ſought) proezeds gr 
dually from one condition in the queſtion to another, it will for 
the moſt part be eaſie to determine whether the ordinary Rule 
of 8 40 will take place or not, by comparing the conditions of 
2 queſtion with the Note before given. — 

Another Example; a certain Perſon being demanded what 
number of years he had lived, anſwerd if 24 of that number 
were multiplied by + of the ſame number, the product would 
ſnew the number, or his Age: Here it will be in vain to ſearch 
the number ſought (which is 40) by the Rule of Falſe for the 1. 
Eore-mentioned Analogy or proportionality will not ſucceed, and 
the Queſtion cannot ea be reſolved without Agabra. 

Now from this ſuppoſition, that after the preparative work 
of the Rule of Falſe is finiſh'd, the errours will be in ſuch 
proportion as aforeſkid, I Tha}! make it manifeſt that the Rule 
of ; __ will diſcover the number ſought. 1 t 
FP. Inthe Rule of two falſe P. ſitions there are three caſes, 912. | 
the errours ate either bath exceſſes and noted with 4+, or - 
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both defects and noted with—, or laſtly one of tne enours is 
noted with + and the other with - | | 

In the two firſt caſes the rule is this, Multiply the Poſitions or 
ſigned numbers by the altern errours, viz. the firſt Poſition by 
the ſecond errour, the ſecond Pofition by the firſt errour, and 
reſerve thoſe products; then dividing the difference of the ſaid 
products by the difference of the ſaid errours, the quotient will 
be the number ſought by the Queſtion. 

The demonſtration of the {aid Rule here follows. 


Caſe I. When the errours are both exceſſes, and noted with ＋. 
Suppoſitions. 


1. Letfome number unknown and ſought for by the 
Rule of Falſe be repreſented by „ | 

2, Let the firſt poſition (or feigned number) be 
3. And the ſecond feigned number 
4. Suppoſe alſo that B is greater than C, and each of them 
greater than A. 

5. But farther, ſuppoſe the errour of the firſt — E 
to be 
6. And the errour of the ſecond Poſition to be G 
7. Suppoſe alſo that this Analogy be found in the ſaid 


numbers, viz. 


A 
B 
C 


B_A. . E. G 


8. The Propoſition to be demonſtrated. 
FC GB 
A= | | 
SO 


Demonſtration. 


Foraſmuch as by ſuppoſition in 72. 
"= | r 
10. Therefore by comparing the rectangle of the extremes to 


the rectangle of the means. | 
the rectangle of the cls CA—FC-FA 


11. And by equal addition of FA | 


—— EO ne ea 
- — 


— D757 
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| |  FA+GB- GA=FC 2. EE 10, 
12, Again foraſmuch as * oppoſition in 4% 


13. And conſequently out of 4. and 125. 
N 3 B—A > C 


— 


1 Therefore out of „55 ee 
15. Therefore 
FA GA | 19 
16, Therefore _ | | 0a 
 FA-GAF+ 0 - WE; 
17. Therefore by equal ſubtraction of GB from the Equati- 11 
in 1. | | 
18. Wherefore by dividing both parts of the laſt Equationby 
F—G, equal Quotients will ariſe, vzz 13 
FC- GB 1 
A — 
FE— 8 = 
which was to be demonſtrated. 10 
Caſe - IT When the errours are both defects, and noted with 1 
„ : 7 erf 
| | RN | it 
1. Let ſome number unknown aud ſought for by the A þ ( 
Rule of Falſe be repreſented by . .. ... . [ | 
2. Let the firſt poſition (or feigned number) be . B 
3. And the ſecond Poſition, EEE 6 
14: Suppoſe alſo that B is leſs than C, and each of them leſs 
than A. | 
5, But farther, ſuppoſe the errour of the firſt Pon? F whi 
6 | Re. 5 
6. And the errour of the ſeeond Poſition . . G Caſ 
7. Suppoſe alſo that this Analogy be found in the faid — 
numbers, Viz 
A-B.A CuF.iG * 
| 2” 0 
8. The Propoſition to be demonſtrated, . 
: | | | the 


— = 
— LEAD DGPGS-4/ <a 


Chap» IX. eA Demonſtration of”  - 


FCGB - 
A 
FE— 
Demonſtration. 


9. Foraſmuch as by ſuppoſition in 7“. 

9 .. 0. -- 

10. Therefore by comparing the re&angle of the means to the 
tangle of the extremes. x 

11. And by equal addition o? FC. 3 
FAS FEC TGA GB 

12. Again foraſmuch as * 2 in 4. 


13. and conſequently out of 4*, and 120. 


A__B AAC 
14. Therefore out of 9*. and 13*. 
=: F <G 
15- Therefore 
| | FA < GA 
16, Therefore | | 
FA GA < o 


17. Therefore by equal ſubtraction of GA from the Equation 
"7 | FA=GA=FC—GB 
. Wea on 
| FC-:GB 

le 1 


which was to be demonſtrated. EE AY 


Caſe III. When one of the errours is an exceſs (to wit, noted. 
aid +) and the other a Defect (noted by —.) / my —_ 


In this third Caſe the Rule of Falſe is this, vix. yr. 

Multiply the Poſitions by the altern erraurs, to wit, the firſt 

Poſition by the ſecond errour, alſo the iecond Poſition by the firſt 

errour, and reſerve thoſe products; then dividing the ſum of 

FC the ſaid products by the ſum of the ſaid errours, the quotient 
will be the number ſought by the gueſtion. 

The 


4 3 26 | the Rule of Falſe. | tens 2 
The Demonſtration of the latter Rule here Nenn 


Suppoſitions. 


1. Let ſome number unknown and W for by 1, 


"op Falſe be repreſented by . . . 
the firſt Poſition be 29 2 @ © & | 2 


1 And the ſecond Poſttion . .. , . . 


Suppoſe alſo that B is greater than and allo greater * 
A, Gd that C is leſs than od * 


5. Moreover, ſuppoſe the errour of the firſt Poſition to be k 
! 6. And the errour of the ſecond args to be bs * 
. 7. Suppoſe alſo chat this Analogy be found in the ſaid 


z. 
| T  B-A.A-C::F.G 
8. The Propoſition to be demonſtrated. 


63H 
"Yrs 
F+G 


Demonſtration. 


» Foraſmuch as b ſu ſition in 7*. 
F B-A.A—C::F.G 


10. Therefore by comparing the rectangle of the means to tlie 


rectangle of the extremes. 
FA_FC=GB—GA' 


11. And by equal addition of FC and GA to the laſt Equatie | 


on, this will ariſe, 
| FA+GA=GB+FC 
12. Wherefore by dividing both parts of the laſt Equation by 


F+G, equal Quotients will ariſe, viz, 


GB EC 
A= | 
which was te be'demonſirated.. | 


The learned Herigonius (in 13. Tot. 2. of his at. 
AAathernatieus has — — way of reſolving the Rule 


of Falſe, namely 1 vix. _ 
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When the ſigns of the Errours are alike; 


Rule I. As the ſum of the errours is to the firſt errour, ſo is 
je difference of the ſuppoſed numbers to a fourth 
ich being added to the firſt ſuppoſed number, when the 


(ap, X. 


(a ſoppoſition is leſs than the ſecond, or ſubtracted from it 
5 rhen it exceeds the ſecond; the ſum or remainder will be the 
* vie number ſought. | 

E When the figns of the Errours are unlike. 

+ Rule II. As the difference of the errours is to the firſt error; 


ois the difference of the ſuppoſed numbers to a fourth propor- 
tonal, which being added to the firſt ſuppoſed number when 
the ſigns are—or ſubtracted from it when the ſigns are; the 
ſum or remainder will be the number ſought. a 

Both theſe Rules the faid Merigonms demonſtrates geometri- 
ally by lines, upon ſuppoſition of the Analopy or Proportiona- 
iy before-mentioned in the third Section of this Chapter, and 
the ſame may likewiſe be eaſily demonſtrated according to the 
peceding Method by Letters. 


** N. 


. 8 


— 


Ear x 


4 Collection of pleaſant and ſubtil Queſtions, to ex- 
erciſe all the parts of Vulgar Arithmetick : To 
which are alſo added various practical Queſtions 
about the menſuration of Superficial Figures and 

by Solids. - 


tle | 


Examples of the Rule Left. 1. If a wedge of Gold weigh- | 
if Three mixtly nſed ing 172 Ib. of Troy-Weight be worth 1 
vith other Rules, 6797 lb. ſterling, what is the value of I 


Anſw. 2 pence. = 
WM |: 17; (or 25) of x, of +5 of t5=72x2 
le . 2750 9 I U 2. 1 
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_ © Queſt. 2. A Man dying gave to his eldeſt Son + of - of hi 
eſtate, to his ſecond Son J of + of his eſtate, and when theyl 
had counted their Portions, the one had 40 J. more than the 
other ; the remainder of the eſtate was given to the Wife and 
younger Children. The queſtion is, what was the Portion of 

the eldeſt Son, alſo of the ſecond, and how much did belonof 


days; in what time will the work be finiſhed by A and B work- 


ing together? Anſwer 12 days. 


Firſt find what quantity of the work will be done by each 
workman in one and the ſame time; then jt will be, as the 
ſam of thoſe quantities is in proportion to the ſaid time, ſo 15 1 
1 or the whole work to the time in which ſuch work will be 


finiſhed by both Workmen working together. 


days | 


fo the Wife and younger Children. Yo 15 . Her 

Anſw.. The eldeſt Son's Portion 100 J. the ſecond Son's Por eiſh 

ion 60 J. and 440 J. for the Wife and younger Children. dere 
The fractions being reduced, it will be manifeſt that the el. 
deft Son had , and the ſecond ; alſo the difference of the 

ſaid fractions 1s , then ſay, | N 
. 2 T4 . OT 

| The ſecond Son's portion . . .... - 00 - 

. The difference of their portion _ Biy 

The eldeſt Son's portion. + 0 

* 12 Bi | | | | 

= Laſtly, 600 — 160=440 for the Wife and younger Children. | Th 

E | u 

Queſt. 3. A young Man receiv'd 66} J. which was; of + off * 

his elder Brother's portion, and 3 times of his elder Bro- che b 

ther's portion, was I + times of his Father's Eſtate, the queſtion WM the 

is, what was the Father's Eſtate * Anſw. 560 I. dat! 

”, 0024; 1-200 40 

200 #3 + = 70 3 three 

Iz . 700 :: 1. 560 „ WJ alone 

2 ; : | g 25 Ciſte 

Queſt. 4. If A can finiſh a work in 20 days, and B in 30 Anſy 


Hence it Appears that A and B working Par 20 days will 
ni that Work once, together with; of the ſame Work; 
therefore ſay again by the Rule of Three " 


work days work days 
20 


13 „ 
Queſt, 5. 


Areus adfto leo, tubuli mihi lumina bina, 1 


Oſque etiam, dextri ſic quo lanta edi? 
* oculo, . — 22 e Gebt oo On 
Impletur Ivo, ſed pede bis geminis; - 1.44, 
Ori ſuſſiciunt ſex hore, Dic ſimul ergo, i 
uo ſ patio os, oculi, peſque replere valent? + _ 


n. Ihe ſenſe is this. A brazen Lion being placed in an a! Glick 
1! Fountain, conveys Water into a Ciſtern by two Streams ſuing 
from his Eyes, alſo by one from his Mouth, and by another ac 
the bottom of his right foot. Now the ipes through which 
theſe ſtreams paſs, are of Different Capacities, in ſuch ſore, 
that by the right Fye ſet open alone, the reſt of the ſtreams be- 
ing ſtopt, the Ci ſtern will be filled in two days (the le of.. 2 


three days; by the foot alone in four days; and by the 


lone in ſix hours. fo rn is, to find in what time the 
cer will be filled, if all thoſe ſtreams be ſet open at once? , 
30 BY Anfiver 1% Days. g — 
xk- 2 7 | . 
ach! 


he 0 | | ; 
1 XX Days 


day being ſuppoſed to be x2'hours ;) by the left 55h One in 


4 
Fa] 
i 
1 
4 
* 
* 
o 
| . 
4 
+ 
: . 
4 
a 
Bd 
; 
* 
1 
175% 
4+ 
1 
14 5 
1 
1 
J 
1 ,: 
: 9 
= 
9 
9 
. 
2 
5 
1 i 
1 
: 
: 
l ? 
1 
* . 
"#4 
: * 
4 
F 
/ 
; 
| ſ 


— = — - — 
— — — ͤ—-—⅜ 
. 
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— ˙ 


* — Ws uct 
_ — ———— ng 
CY 


— . 
- —————————— 


Tie ſum is 91 Ciſterns that will be filled in three Days 
7 — Four Streams runnimg together : Then ſay by the bl 
of Three. g 3 | | 


Gift. Days Gif. Day 
3 * 


3 : : 27 


. 6. A Ciſtern in a certain Conduit is ſupplied wi 

Wks one Pipe of ſuch bigneſs, that if the Cock 4 at te 
end of the Pipe be ſet open, the Ciſtern will be filled in - hour: 
But at the bottom of the Ciſtern two other Cocks B and C are 
placed, whoſe capacities are ſuch, that by the Cock B ſet. open 
alone (all the reſt being ſtopt) the Ciſtern ſuppoſed to be full, 
will be emptied in 13 hour: Alſo by the Cock C ſer open alone 
the Ciſtern will be emptied in 21 hour: Now becauſe more Wa- 
ter will be infuſed by the Cock 4, than can be expelled by both 
the Cocks Band C in one and the ſame time; the Queſtion is to 
=> what time the Ciſtern will be filled if all the ſaid Three 
E 6tks be ſet open at once? Anſw. 15% hour. 

:: "\Aﬀter the manner of the fourth queſtion of this Chapter, find 
How many times the Ciſtern will be emptied in one and the ſame 


ſpace of time, by the Cocks B and C running together; alſo how | 


much of the Ciſtern will be filled by Ain the ſame time; then 
will the difference ſhew how much of the Ciſtern is gained by 


the filling Cock in the ſaid time: Laſtly, as the Ciſterns or parts 


gained are in proportion to the erreſpondent time; ſo is the 
whole Ci ten, to the time wherein it will be gained or filled. 


J. Hu. 


if 


th 


"Bd; ' 

7 | hou. ciſt. | hou. C2/T» | „ C 
add 1 PLS at - - 
ſum 125 E B £9 2. | in 14 Bou. 

hou. ciſt. hou. | ; \'\ 
2 1:2: 18 .(25 fled 4 
5 2:3 gained by A 4 


III. 14 : 15:21 : r 


Queſt. 7. Suppoſe a Dog, a Wolf and a Lion were to de- 
your a Sheep, and that the Dog could eat up the Sheep in an 
hour, the Wolf in + hour, and the Lion in 4 hour: Now if the 
t the Lion begin to eat + hour before the other to, and afterwards, 
hour: Wl al Three eat together, the Qneffion is, in what time the Sheep. 
Ce would be devoured ? Anſwer, 181 hour. 


Th | 18 
ul, hou. Yb. hou. ſh. © 


— [. 8 If+ . 114 * 0 -@ i 
boch Thus it appears that + of the Sheep would be eaten by the Li- 
oy 9 the Dog and Wolf began to eat. t. 

8 I. Proceed according to the fourth Queſtion, ſo will you find 
£11 dhe remaining: to be eaten by them all in 3 hour, which added 
= ” + gives 3 hour, in which time the Sheep would be devour- 
. a veſt, 8. If 1203 J. is to be diſtributed among three Perſons 
b A, B, C, in ſuch ſort, that as often as A takes 5, B ſhall take 
* 4, and as often as B takes 3, C ſhall take 2; what will be the 
the WI arc of each every ane of them? 

4 | Anſw. A 517 J. B41 I. C2741. © 
Find three numbers which may expreſs the proportions of 
— ſhares, by the Ruk of Three or (to avoid fradions) 
71. 5 . | 


* 5 


the piece, the Dollars at 45, 4d. and the French Crowns at 6.5. 

che piece, to be in ſuch proportion, that + af the number of 
Ducats may be equal to ; of the number of Dollars, and 4 of 
the Dollers equal to 24 of the Crowns, the queſtion is, how 


— 


—— — 
* 


28 „. 2 


— 225 
| 12 12 . 4179 


28. 2755+ 
Queſt. 9. A Governour of a certain Garriſon, being diſirous 


| to knaw how much Money the Part or Paſlage of the Garri ſon 


did amount to in certain months, made choice of a loyal fer. 
vant, giving him order to receive of every Coachman paſſing 
with z Coach 44. of every Horſeman 2d. and of every Foot- 
man +4, Now at the year's end, the ſervant making his account 
to the Governour, gives him - 15 5. 10 d. and lets him know 
that as often as 5 paſs d with Coaches, 9 paſs'd on Horſe- 

and as often as 6 paſs d on Horſe-back, 10 paſſed en Foot; the 
queſtion is how may Coaches, Horſemen and Footmen paſs? 


_ Anſwm.2550 Coaches, 4500 Horſemen, 7500 Footmen. 
— 


Find three proportional numbers e manner of the 8th 


5 Coaches. 20 = 
9 Horſemen 18 


135 Footmen. 7% 2 O's 
7 W733 40k be pd 6 eats, of ; — ; | 8 5. 2500 K 1 
1451 . 22750 :: $ 9. 4500. 


ueft. 10. A Factor vquld exchange 786 J. Sterling for dou- 
MY. — Dollars, and French Crowns, the * 75. 6d. 


many pieces of every coin he ſhall receive for his 780 Is 2 
Anſw. 600 Ducats, 900 Dollars, 1 200 Crows. 


Find 
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find three proportional Numbers (after the manner of the 
h queſtion.) which will be 6, 4, 3. 4 


* N 


n 


E 7 111 
2 

Thus it appears that ſix times the num ber of Ducats muſt be 

12] to four times the number of Dollars, alſo equal unto three 

nes the number of Crowns. Then make choice of three 

bers to anſwer thoſe proportions, . ſuch as are theſe, 2, 3, 

(for 6 x 224 323 x 4) with which numbers pro- 


2 ducat .. 1 
3 dollers . 55 


Crowns 1 5 1 
? | _ 1 17 225 
fay if. . 24. 780.:: ( 195 
n ; 
- all. : 3 
1% .1 33 195 « 900 dollars 
8th crown | » 


g pat wr ear 5 
ueſt. 1 1. Twenty Knights, 30 M ts, 24 Lawyers, | 
4 Citizens, ſpent at 4 Diigo 64 pounds, which ſum was di- 
ied among them in ſuch manner, that 4 Knights paid as much 
5 Merchants, 10 Merchants as much as 16 Lawyers; and 8 
lwyers as much as 12 Citizens; the Queſtion is, to know the 
u cf money paid by all the Knights, alſo by the Merchants, 
2 and — . 3 Pg | ye 
Anſwer, The: 20 Knights paid 20 s, the 30 Merchants 
4 rounds, the 24 Lawyers i ponds, and the 24 Citizens 8 
Nunds. e & fn — : $5 £4 
Find four numbers to expreſs the proportions of their pay-- 
nents by the Rule of Three, or (to avoid fractions) in man- 
er following; ſo will the propprtional numbers be 4, 5, 8, 12, 
ard, Knights paid as much as 5 Merchants, or 8 Lawyers, or 
Citizens *<: 6 . RE 


MRO BOT, 


' Queſtions, Aken 


444.4 5 ‚ 00 
3 16 17 
2 . , Aft 
320: 400 py" 5 be eb 
9 + 400. . 0 1 < 
1 3 ay 
thus found 
4 1 10 4X 8 320 
10 8 ** 5 = 400 
8x 5 16 640 
| 5x I6zx12=g00, *' 
Then preſuppofing that a Kinght is to pay 4 5s. proceed . 5 
follows, viz. | | Oe [by 
; N J. )and 
20 Kmeghts 3 (eſti 
30 Merchants. . 47 . 
24 Lawyers . . © 27 ] | 
x} pe Gia ö 
=> — . 24 
„ Queſt 
1 — -, e 2 
95 12. A certain Man with his Wife did ſally drink crery 
out a Veſlel of Beer in 12 days, and the Husband found by of- inch 
ten experience, that his Wife being abſent, he drank it out in uct 
20 days; the Queſtion is, in how many days the Wife alone ii: e 
could drink it out? Anſw. 30 days: 5 9 
Mote, it is to be ſuppoſed: that the Husband in 12 of the 20 Anſ 
days in which he drank alone, did drink as much as in the 12 
days wherein he drank with his Wife; hence it follows, that 
in the remaining 8 of the ſaid 20 days, he drank as much as "7 
his Wife did in 12 days. Therefore by the Rule of Three ſay, nile 
If S give 12, what 20? Anſw. 30. View the f 1 hk 
af the Work. 1 28-+ 01 
From 20 | 
Subtract 12 ( 
| | _ __Thewif 8.12: 20: 2365-:: - 
1 Queſt. 13: If a Houſe be to be built by Three Carpenters, A, * 
B, C, working in ſuch ſort, that A alone will finiſh it in 30 oa | 
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140 days and A, B, C, together in 16 days, in what time 
110 alone build Fe . . P ba ; = | me 


| After the manner of the fourth Queſtion, (find in what 
: A and B working together will finiſh the Houſe;) Anſw. 


5 days. : | 
days work days work 
47 ES 008-:.2;-$-- 
| add I 
ſum 1+ 
work das work days 
$53 002 


| 14 -2 „ 
Ii Suppoſing the work of A and B to be performed by one 
ſon, as D, the Houſe will be built by D 111 days, — by 
band C together in 15 days: Then find (according to the 12th. 
veſtion) in what time C will build the ſame: Auſw. 120 


ed 


* | | | 
5 From 177 | 
Subtract 15 | | 


Then if 23 2 15::175 2120 | 
= Proof may be work'd according to the Fourth or Fifth 
veſtions: | | 
gel. 14. Two Travellers, A and B perform E to 
me and the ſame place in this manner, v:z. A travels 14 miles 
rery day, and 1 travelled 8 days bef6re B began; upon the 
nth day B ſets forward, and travels 22 miles every day; the 
queſtion is, to find in what time B ſhall overtake A? Anſw. at 
tie end of 14 days 5 8 
J Find how many miles A had travell d before B ſet forward? 
Anſw. 112 miles. : «5 
> day miles days miles 
e 1112 | 
IL Seek how many miles B gains of A in a day; Anſw. 8 
niles; For, 5 „ 


„„ „„ | 
| | nile day mmles days | 
J 

Queſt. 15. There is an Iſland which is 36 miles in compaſs: 
Now if at 2 ſame time, and from the ſame place, two Foot- 
men A and B ſet forward to travel round about the faid Iſland, 
85 and fellow one another in ſuch manner that A travels every ay 9 
1 | Do miles 
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4 4 3 
* 


miles, and B 5 miles; the Queſtion is ts find int wt ſpace « 
time they ll meet again, Alſo how many miles, and how urs 
times about the Ifland each Footman will then have travelled 
Anſw. They Il meet at the end of 18 dæys from their 8:4 
parting; and then A will have travelled 162 miles (or 44 time 
the compaſs of the Iſland) and B will Have travelled 126 mile 


Cor 31 the compaſs of the Kland: | 
| ER miles FL ware 
From. 9 part 
Subtract 7 | 5 22 1 
— day miles days © 100 
„ „% AST þ men 
mult. 18 - | mult. 18 ning 
= 9 7 will 
6) 762 (43 J 36) 126 Ge | 4 
eft. 16: Two Footmen A and B depart at the ſame tim ever 
from London towards Tork, travelling at this rate, viz: A yo 
8 miles every day, B goes 1 mile the firſt day, 2 miles the ſe. 
cond day, 3 miles the third day, and in that progreſſion he goes 
forward, travelling in 22 following: day Gum n Me mote U, 
in the preceding day; the Queſtion is ro'ktiow'in' how many days F 
B will overtake A? . 8 —_— tra\ 
Anſw. 15 days. | | | 5 tra 
To reſolve this and ſuch like Queſtions, double 8 (the num: 40 1 
ber of miles which A travels daily) which' make 16, from tail 
ws ſubtra& 1, the remainder is 15, the” number of dan d 
ought. 1 5 | 
| Queſt. 17. If Exeter be diſtant from Zondon Igo miles 
and that at the ſame time one Footman A departed from" Lan- 
don towards Exeter, travelling every day 8 miles; another B 
from Exeter towards London, travelling every day 6 miles, the 
Queſtion is in how many days they'll meet one another, and how 
many miles each Fnottnart will have thert travelled? 
© Anſwer, They ll meet at the end of 10 days, and then A [ 
will have travelled 80 miles, and B 60 miles. paſ 
T9. miles travelled daily by A oc 
76 miles travelleck daily by B wr 
— — | vel 
ſum 14 miles which A and B together WM que 


did travel daily 


9 * 


un. da. niles da. / | 
4 1. :: 140. 16 44 which mA ant = 
1 0 B will meet each other | 
10 * 8 = 80 miles travelled by A. 
7 10 & 6 60 miles travelled by B. 


- * + | | : 
a 1 ‚ I, 7 1 * © T 2 . * — 
chap. X, Arithmetival by 
7 ! * ©” 
: a * + 14 x4 ; 8 


| Oueſt. 18. A certain Iota A ſets out Rom F to⸗ 

wards Lincoln, and at the fame time another Footman B de- 
parts from Lincoln towards London; * A travels every day 
2 miles more than B. Now ſuppo i thofe two Cities tobe 
100 miles diſtant one trom the ORs" And that thoſe two Foqts 
nen do meet one another at the end of 8 days after the begin- 
ring of their Journeys; the queſtion is; how many miles each 
will have then travelled,” 45 alſo how many miles each travell 4 
daily? 

Ano.” A 60 mills; B 40 miles : | AlfoA ener 71 miles 
nen day, and B . miles, a * 


a mile tay mis: 
0 2 3 2 8 20 | 
Hence it appears that at the ame of tleir meeting, A had 
travelled 20 miles more than B, which 20 miles being ſub- 
tracted from 1ob miles leave 8⁰ miles, whereof the half is 
4 N which B had travelled, therefore A had travelled 69 
miles. | 


Now to find how many miles each travell'd daily, fag; 


2 miles day miles 
89 4 Wh; 2 


nile 


w BF travell 5 . [EEG 


gf. 19. There is an iſland which is 134 miles f in com? 
paſs, now at the ſame ime and from the ſame place, two 
ootmien A and B begin ey round about tlie ſaid Iſland, 
but they travel — n at this rate, viz, A tra- 
vels 11 miles in every 2 - rung and B 17 miles in b days; tha 
queſtion is to find in what ſpace. of time A and B will meet 


_ 475 and hom many miles each will chen have tra- 
: 


Ys . 
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An wer, They! meet at the end of 12 day and then A wi 
ed. 66 miles, and B 68 miles. wn : * 
Alfter the manner of the fourth Queſtion of this Chapter 
te time ſought will be found 12 days. N , 

days miles days miles | 

"(> T1333: -- 207 | | 
. „ Aoi e BRED nn $8 ORG fe UM 

The miles travelled, by each will be found in this manner. 
i | N 2 . 11: : 12. 66 miles travelled by 4 
„ 8 - 17 :.: 12. 68 miles travelled by B. 
; Queft. 20. If a Clock has two Indices (or Hands) one of 
which (to wit A) is carried twice round the whole Circumfe- 
rence of the Dial in one day; and the other (B) once in 30 
days, and that both at once ſhewing the ſame point begin to 
be moved ; the Queſtion is, in what time they will be again 
| Conjoined ? . a 
Anſwer, 55 day or 35 hour | 
. day circum. days circum. 

1. 2. 2 8 30 60 

ſſubtrat x 


—— ͤ ͤ—Üä— 


Hence it appears, that in 30 days A will have run through 
60 Circumferences, and, B, one Circumference ofily in the ſame | 
time; ſo that A gains of B 59 Circumferences in 30 days, 
... | 

circum. days circum. days; 
u 


J | mult. theſe cont 
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Queſt. 22. If 3 dozen pair of Gloves be equal in value to 2 
1 of Ribbon; 3 pieces of Ribbon to / dozen of Points; 
of Points to 2 yards of Flanders-lace;; and 3 yards of 
Flanders-lace to 81 ſhillings ; how many dozen pair of Gloves 
may be bought for 28 ſhillings ? * © - 
Auſw. 2 dozen pair of Gloves\ 711 Tv #2 


Y 


tf - O15 24 o 14 18 
2 3 G,= 5121p, | Þ 8 21 tet 4 N a \ p 
v 7 . bun 0M 5; Hon 
=” 112165: |; 8.4 iel I 
* E | 2p N . 2 6 ), 4339 + 05 ; 
F 2 25 2 G. IV 10 n * 23119414 5 
os SOYA ,n od wond 0 
— — — — * AIV [4:8 
4536 2268 a e NN. 
= G * e SN 5 
uppeſea; raychound: to: ur are, in 
fuck r 8 che Hara mkes five leapy for evety four leaps of 


the Gray-hound, —— the Has None hundred of her own 
haps diſtant from the Gra. — ge f-uitce of. Her 
tound:s: leaps be equality Fre axle fore he on is 
to knou do maiy:letps:tha. — nm 
obtain his prey? * I 21 rel 12 1 1 n Iſt [4 3 Jy TEK ** 
Anſw. 4200 leaps. 2 
e Nells iS J, VE UN 
IZA ge 


* 
d rn 


Thos it appears, thap 4c Lars . N. ud equal 
us i appears, 4(0 162p8 are 
to 53 of the Hare' 65-1 aps} hy the queſtion : 


Gray-hound takes 4 leaps f or —— 5. beast the Haren, therefore 
the Graj · bound in every four of his leaps, 17 + of one of 
te Hare leaps ; the ore ay in the Nl T ee 


1 L 10 11991 


4b Ii. 4 + 21100 ada 


Queft. 24. There 4 is 2 certain RO whole RW is 2 10 
ſquare, which is in circuit ms, 11 and the height of ns 
walls or ſides of the Room is 8 feet; all which wall of the 
Room, except a ſpace _ out for a Window in form of 
2 long ſquare, . whoſe height is five feet; and breadth four feet, 
are to be furniſhed with Hangings of ell-broad ſtuff at 3 5. 4 4. 
wil al. "on. pen ls to know how much MONT the ſtuff 


% 
*. 


You 1 * 


ger 1 lehne, | 5 
T 
| OT 30 8 en. e e 
5 5 bi: 4) 1 em "wy. 21 1 


725 2 in. 15 
1 * 3 151 22 5 jew nod tug 
get 
If 114. 40: Te; 1410 . 
Oueſt. 25 There is a e Walk which is - 2 2 ſquare 
whoſe length is 40 Fare 25 ; nd breadth fards, to be = 


with Stones; every witch being in tnt of a lon 
is 28 inches in length, — | I | Guekior 


is to know how many 6 ones will be requiſite t0 pave the Ib 


F 


(| 
4 


ſaid Walk? — — nc 20 
Anſww. 540. Bee THY 20 
_ r bee, | 860 | 1 26 
: w cr By B01 0p 5d 25h 2 Rave ng. 
40 891 100185 e rr. {1 110} 6 
FIT bs 194 I t: de „ 549 8lvaes .' cath: A- 20 
N alem, dl d. Ti afeftry) to be 94 Fade Er. Que 
75 i ale dul and s in 9 auhleiche Queftivris; "how lfered 
6:elly leu an\char! e French 
fir, Ae the length of 1 ell Fle Flennf/; 1s equat 70 N of, s queftic 
Eng lifh ? earl f on\nt. An / 
Anſw, 37 of ſquare ells roy 
* = ſqudle by, 
= becan eg 150 4 ſquare y 155 is e to 1 ell ugfe of 
Hemm, 7/6 Mead 5 di! Ot e 91 | 
of 01 bo Sf 5105 Pan 4 Ns op — 3 te on The 
Ol er A 0 . perfor J l 
e n the form pk K tongifquire, « Hoſe A ni - 
7 ng wand Wreath 2 F esche; „ How when 2 2 Date 25 
- fold at the rate of 11 5. 10 T 4 00 N , and every ſquare y 5 
of Tiling conſiffing vf 0 feet ab wel oth as in breadth " 
e yo e Tiley 25 the id piece gf Tiling amount BN 
| a to iin BE 4b 18 N. 1 ini at tit Arup 3 wi 
PE Aufi. 34 4: 17 # : 1 4. . | 
£27 18 '7'Þ 7 i= 3-4 © Gee Dif i; >a: 't 20-glls if 2m 
J. 6: 2735: Lp * N 1 © a e | 50 N 2 5 Mio fol ul, a 
III. 1005 . 142% + 1177 32 34 +. 6 TIS . 110 25 2 
ueſt. 28. A Vier han would be 1 1928 Mace, te 
and Nutmegs, tlie Clöbes being at 5 F. ol 75 Mace ep 


ar IT 5. the pound, ap the 228 at 25 4. * pouid; mou 


i 


= 


* 


hap. * 


would have of every ſort un 
,w many pounds he W 


Anſw. 200. Ib. 
5. — —ñü4F ᷑ĩũ7' ———— — 9 * a i | 
I 98 | (= 1 - N n 
11 | IE 
N. 915 w% v: 7 * "BH » ji f 
4 Do eo ES 
(4s 422; 1 724450 2200 1 5 «ID» rn 
81 3 
i \ CX 4 N 3 513413 9 5a 9 
2 75. Proof] |. bir fro SENT IEG 
> £1] 3H 1 0g 22 60 8 nine 10 PUI Sar 


. „ 9: beau 91 51 31g. bs 10 M gyn 10 
200 at 3 amdumt 0.01! ch ow o el nada 
200 at LI am0uHSH0/. ... 110 rene to g gn⁰jmn offs 
200 wa 6 Oon0eulsc48:51+ «3.1 6Q:; £2 4 bus ,oLavoT {304 


me We, 3; dna 200 Im: 4009 A 1 Inu oft hk 
| 220 es t \ KA. 


| | ch 
aaf. 29 A Factor is to ee a Tum, + Money, and < 
fred Dollars at q 5, 4 d. hi it 4. 3 d. or 


French Crowns * 64. 14 hich 2 but 65. the 


neftion is by which Coin caſt loſs ? 
Anſw. the Dollars. a * 
: 00g iT C 
2500 N) <4 5 et 
2 2 e 


neater = hi 11724 
Oueſt. 30. A Butcher agrees 8 a — fo gr the feeding 


are 
g 20 Oxen, during the ſpace of 12 equal M x0 2 
ih Months — the Butcher adds 5 Oxen more, Mitts | 
nt ter that, he added 10 Oxen more, 6 ane was 5 be- 
wveen them, that the Graſier ſhall feed them all, ſo long time 
þ x will be equivalent to the keeping of the ; firſt twenty during 


w Jon 


12 months; the queſtion is how 


l e eee 15 W ie Je 
ooh. 1 7 e hs " 
er, ex, more 0 a 1 
— keep hap 15 al that gs he gc Ans; therefore an 

„or by che Rule 15 Three worſe 


Mon. 


on te be fl ad chem 


—— — — — — 


342 ; PP 7 

6:25 t DIO" 
Oxen he CY 
If 20 : 10: : 25 - 8 * 


61 
' If'2s 7; 24-3 5 Mon. : 

Examples of Queſt. 31. Two Merchants, wz.. A and B, hay 
tbe Rule of enter d Company; » A puts in 500 J. and at 
Fellowſhip. Months end takes out x certain ſum, leavin th 
remainder to continue 8 Months longer : B puts in 250 /. 

at five Months end puts in three hundred Pounds more, an 
then his whole ſum continues ſeven Months longer. Now 2 
the making up of their Account, A finds that he has gaine 
1062 Pounds, and B gain d 1331 · Pounds; the queſtion is t 
know how much A took out of the Bank at 4 Months end ? 


Anſw. 1 n 


Tr L 24 fi; fuß = 1259 

7 bits v2 ge” 

70 . . 21 II. mY 4 E p N allo Bi 
i 2 12 Tl ur rie 111 


I 203 1 off +; Ie 7 7 3 

9 5 fol 108 I 122 
4510 % hl 
1337 . 5100 : Js 9 ä 5 
500 4 = 3% > (ſabira® 


- , 9 9 11 5 BAT 
v 21 anne . e Ma punt 2 


*. - 3 RIES, 
445 7 a we 


Loa 608 © g 13F{ e en 


7 2 x RI 4 hs 4 w" N 
ih "1 bs, Pays =. 0 95 4% AX A534 + 
7 it A „ 4 &#* dS x Pu. 4 0 — * «+ £ U 


41 


* 


7 1 500 
a 7 5h 4 2000 got Act. hu ett) 0! 
2 _ 2 2 240, 1. _ 1011 0 | e _ Se 1 wr PI, 
50 ct? 2 1 NU he hs LY * 15770 
206 \k 8.2 268% EY et 


43 rk 1 4 11 
unit Ser ol ado 1129175 PC TYOSIRTCY 5117 7: 115 „ones f 
— Ar ng 7 R 3 TH; 

"43 FS F+ «x 7? $435? 2 T4 937 * , 


VOL 10 4, &. G 25 al by 
. J. which they dieide in fuch fort that f f 
of f Gl Ye che Yay ſi 46 8,4 Wy 


queſtigh is, what was "th ſhare of ce M 
Si 1 4 


. ” 

4 4+ « 1 

s tr Wert 1 % % \ ez/44 7? 
„%% WW .aH Sw a # -Y w#*; n 3 


14 
, 18 


i  ehritimetical 343 
Anſw. A-162 J. B 324 L C4051. D 4862 E 6481. 
1 a number at pleaſure into ſeveral parts which may be 


; ſuch proportion as the ſhares vequine, and proceed according 
9 the 3 oo Sp 


Oat. 33. Tho Marebiants Cod Barein Company, the 
Stocks is 300 J. the Money of A continuing in 
e 9 Months, the Money of B 11 Months, they gain 


which they divide equally, the queſtion is to bs rt how 
nuch each Merchant did put in 8 TT I i | 


Anſw. A 165 l. 5344 tt 
Divide 300 into two ſuch: parts which may be in an 28 
u to 9, ſo will the greater part be the Stock of A, and the 
ker che Stock of B, which Stocks being — _ their 
Nabe times, the Products will be equal. 
.... 7 36017 TO: 


ue 3 Two are? : Com- 
on f ER 325 l. more than Sh 7 7 con- 
— in Company 71 months; 5 Ins certain'ſum which'is 
known, and it oontinu d in Company 164 month: Aſter a 


certain. time they divided the hall en 
nhat each Merchant put in? nbc 7; 9 15 
a4, w. B 750 J. and A 1075 l. ot 1 
wier Divide che product . the Livre of delt Sede malt 


pied by the time of A, by the difference of their times, fo | 


mil the quoti tient be the Stock de which added to 2s J. 
yes the Stock of 4 4 * = 
325 


y . 8. 
« 
* 


J 
* 1 "ei 1 1 


Examples of 
the Rule of Al. 
ligation : How 
, the, fineneſs of 
gol and ſilver 
| 17 4 eftimated, | 
Ve p. 117. | 


. ; . L 


ſort muſt he takes 


3 — % f * N 
5 „ 15 s : * * we 4 g 27 4 
« * 4. J * 4 * * 
* L * 1 1 
b } 4 , — 8 % s © * * 
# » 4 _ 34. 129 2 * „5 » - . * : . „ 4% S- 3+ 4.4 * 
4 * , 
* 9 . * * 1 
* 1 4 » 9 7 * * K 0 
' 2 . þ 1 114 4 1 ** 8 
4 : ! . 8 : ROE > 8 211538. 
- * « 4 
$ L 5 * 4 * 
1 19 . 7 


© a 8 «1D 
; 1 7 ; : 4 | „ > 
1 N . Lad N ; 
. n - "ER ; g 8 fo ; 
þ SSL O 7 60 28 en . : 4 
! 4 2 enn . 
4 * 2 * 4 7 * J 1 * 7 6 * 1 7 » 
R 1 BO TAY $4 
i } +8 4 2 i ” . Si N wo” | ; 2 he I2 
: | ; , 2 E 1 # 
F 1 7 3 Ti. * * : 5 1 7 1 
14411 4 « "A. \ 9 


| on. * N 
Lad „ E% © 7 


75 * 2-7 
| Saks =p | b v 


TED Ha Oo UT; amen 9f 
34). 24371 (750 flock f 
| add 325 N - SE. 


1075 flock of 4 I 


| Queſt. 35. A Goldſmith has ſome G 
of 24 Fes other of 22 Carects, * — 


Fi 
844 


ther ſort of 18 Care&s, fine; he would ſd 


mingle theſe together that the maſs mixed 1 

be 60 15. and that the whole Mixture = 

bear 20 Carects fine. How much of eye 
7 


2 
12 of 24 Caredt 


- 4 * Y 
3 © 
1 s . 
; 9 4 4 inſw. * 
"iz e 
4 171 


23 27 ET 
F,.,#A& +. 2 


9 229 
-» 


Vote, Some may think that | Queſtions of Allgation are ca; 
pable only of ſo many, ſeveral Anſwers as there are different 


12 oth Care: 
: Garetts, 


| Anſwers, 


ways to connect the mean Rate or Price with the extreme Rates 
or Prices; yet it is moſt certain, that any ordinary Queſtien of 


| Alligation, where three or more things are propoſed to be mixt 


in ſuch manner as that Rule requires, is capable of infinite 
i Fraſtions be admitted; and "ſometimes of many 
Anſwers in whole numbers, which are not diſcoverable by the 


ſion, - the ſaid Rule of Alligation can find but one An- 


| uon, the L ue 
Fer only, which is before given; yer there are eight other 


ſwers in whole Numbers, viz. theſe that follow (tlie Inven- 
tion whereof I have ſhewn in the 19th Queſtion of the 
thirteenth Chapter of my ſecond Book of The Element. 


7 y 6 be a2 . 
ö 4 R A Ky 12 " of + * # 4 * 4 * © % Fs - 


by 
N 

1 
—— 242 N 
3 — 


E 


r 


dan? a benni ee 10 Mank e 345: 


O 24 Care. 28 16 1 14 120 185 11 oats gs N 15 * ©; 7 
0 22 Caretts- «ug! 61 9 4 2507 Mane 111 21 \ Cp SH ei 
Of 1 18 Cores." . 38 2 —— 4 (49) 1 211 2 DICED IFLELS. » 


Of 28 Carats ben, } 11919311 li 
Of FEET 18 22 — — CE. of 1 plu 11 A. 2 111 
1 rects. 34 2 t i 36 11G 6m 20 

See Pre 8, of. | - G 58 = Js has ſeveral Sims: 

tir Aer: 0 vis. Achot in 3% R hot in 2+, C':rempes | 

rate; Dicbld in 25. and E cold in 4. Nou he 

aa ts „make a Medicine 6E thoſe Simples, in ſuch ſort thay 

the tem per of it in reſpett oh quality may; be in i, of heat, 

and the quantity 8- Drams; the Demand is what aun Ms 
every fend hemuſt 2a 1015 4 84227 


Ds er . Drams of A, Pan of B, 12 Dram ef c x 
reſts 5 e ; 417 20 N25 MF N 1 ; 
| . Tndbcet een on 10 . „ Nut „ 


e e ITN | 

1 Oueſt /t, 37: thy Merchant buys * be ot TRE VIZ. "3p 

Blacks and of Whites for 68. 25. after the rate Bxamples of 
of 215. the yard for the black, and 1 T2 4. the yard the Aule of 
for the white, and he takes ſo much of each fort, Talſe Poſition 
that 5 of the number of yards of the Black, are equal 
vr White; the demand is how many yards he bought of 
each ſort ? i x Fin 

Anſw. 42 mb E "Black, and 40 yards of White, he 

Queſts 38. A certain Perſon A pays to the uſe of B for erer 
25000. Lin Preſent * * this e chat B 1 ry 


/ 


_.. Ga Ui ons Anni, 
to A an Annuity or yearly to de continued four \ years 
the equality of their agreemem being tis proimded; 1 the 
ſaid 2500 J. is ſuppoſed to be put ich les reſt for: yew» (to 
commence from the time of their agreement): at the rate (of 8 
Per centum, por annum Then from the ſum of that 
and intereſſ (ariſing due at the year 'Send) the firſt payment of 
the Annuity being ſubtracted, the femainder is Breil ſuppoſ- 
ed to be put forth at the ſame rate of Intereſt for tlie cond 
year; then from the compoled- of cls _— al and intereſt 
due at the ſecond year's end) the ſdcon t ofthe Annu⸗ 
ity being ſubtracted, the remainder 171 15 wis ſuppoſed to be 
— forth at the ſame rate of intereſt for the third year; then 
rom thiꝭ principal and intereſt the chi payment of the Annu. 
ity. being fubtracted, the remainder s in like: mafnier ſappoſed | 
to be put forth at the ſame rate of intèreſt for the Totltth yenr cr: 
Laſtly, from this pringipal and intereſt the fourth and laſt 
lat. 5 _— = ſubtraced? 'theks muſt be! of oy 
eft; the Queſtion is, hat ſum of money muſt be 
to fatisfy thoſe Conditions ? 1 8 N pai 


Anſw, 74 62 iS, will be nile by the abt nern 


my 1 f 8 
J. 100 : 108: 255 2700 „ 
Subtrad the firft Wer 754 $1475 1 — þ \ 
— —— . 4 
5 4945 4 
II. 100 . 108 x e 21001 
255 w the 1 bo, c 75444127 
| 4 — en 
| N 14 | 5 7 4 a 
; | 1 * 134677353 ; 
III. oo. 108: 1346518 1683 23838 
Subtract the third Payment Ki1 Fat a 7 
| 4 * — 
| ny — DO LISTS. 
IV. 100 108 =. 608 ISHS. 15 7547 


"cot the if bone, b gad, e Ja 


| © Quilt 59 beer ee 

0 No e AB, . If! ne e317 " 175 FR 
11 Yo Rs V 19: dier: a1 Fl 
Mule, Afneque ee ee rt e * =—_ 
Inpletos vino; ſegnemgque wt vidit Aſellam Lair do» 


 Pondere defeſſam veſtigia fir to biz. 


che tara, 
1 e wie _ chara 25 anita, genre 


* 2 

& 1 ew” o iff: n 1 * 
7 
= 


* 3 


* 


11 Yeftorn 1:ts 214 {i VSM N 


2 
af the 


| 4 BED BY A TAL 4; 7 


u. 7 | | Wo: 
Chap: x. _ tical... 10 404 05 HY 
| Unamay A7 menſuram ſi mibi reddus „ i tie füt 
Duglum anęris tiumd inſu far amt; jad ibi tradam 
Unams menſuram, fient æqualia utriq us 
Pondera, menſuras dic dotte.Geomdter ft as. 
5 15 Ne „ e „ ak) 
The * bis 1 an © 
quantities of. Wine, each conſiſting A a certain * 
meaſures, in ſuch ſort, that at — (A+ imparted one af her 
neaſures to the Mule, then the ee of mea ſures ſo 
encreaſed wauld be the double of thoſe which the /, ha 5 
maining: But if the Mule gave one meaſure to the Aﬀs;- 
the A{5's: meaſhres with that encreaſe uu he. equal 00 the 
Mule s vemaini \meaſures, - The (Queltion:is, how-manyMea.- 
ſures each carxy+d e s 9% 40 tien 5113 0 1 27 19S AQ '3 V 19537 vid 
wes The a, 7,:and che of 5. 12. M 1% 3 103 lo n 


*: bel ara :120d 1 route 114 

"an wr t e e, 51 21 rt V 11374 | 

5 2301168 9139 1211 47% Ci N eS ig 3 8 311 

Ae, farnum, Jan miſs, uri que are., | 

 Sexaginta' min as penſantenm auge corommn; ' alle 

At aurumque duos ſimul eticiunzo trientes : Hp 50 
Ternes quadrantes ſt anno mii ætuni bat e 110% 

At toti dem zntos auri vis addita ferro. l due * nol 

Ergo age dia fului quantum tibi conjitit aur 

Mz: Co ho * ge is og — 119 5 7 

eur: 3 non 

E der aue — mare eee, | e 

90 0 4 ail SHA 4A. parts ei: aft 

The Senſe is this: 3 that mall weigh Coll i is 


to be made of Gold; Buss, Iron, and Fin, mixed toge cher in 
uch proportion, that the of the Gold and of the Braſs 
wgether may be 4 I che joint weight of the Goſd and of the 
Tin 45 1b. and the joint weight of the Gold and of the Iron:361þ., 
The Queſtion is hw much of Gy one of thoſe four Metals 
muſt be ra — Rl 


79125 V 


et. 41. One being d d what: was 5 this profent bour 
3 today, anſwer d, That the Time then paſs'd rom noon was 
22 2 15 equal 


. een 4 425 
equal to + of 4 of the time remaining, untill. midai ght. 


tween noon a e eee be divided an e 1 
or hours) + TK -of > 
F 
ueft. 42 actor delivers 6 Fre rowns 214 2 Dal 
for 45 ſhillings ſterling; alſo at another time he [> Dal 
e e nn Og 
ar illin eſtion is to be 
| 9 Crown, > als — a Dollar? 4 : ww 2 % 
A rg A renn Was valued. at 65. rd. and x Doll a 
3d. I 021.9195} 355; 140 TER $i 

+11 Ouefh, 43. A certain Ulmen reveiv'd Dem 98 the 
6 ah. 43. of J. lent for a certain EX unknown ; alſo 
he receiv'd 90 Dollars for the gain of 360 7. at the ſame late of 
intereſt for a certain timeunknowi ; now the ſum of the months 
in which both the ſaid numbers of Dollars were gained was 
twenty months, The Queſtion is co know in what time as well 

| the 36 Danes as the 90 Dollars were gained * _. . 
Phe 36: Dollars were gained in 8-*. month ER the go 
f Pats in 1177 monchs, as may So ce * Dowdlo Rule 

e e e > 


found out by the Algebraic Art. N A 

Multiply the Dollar firſt gained; the latter Principal, and 
| the given time, according to the rule of continual Multi pliea- 
| tion, for a dividend; then multiply the firſt princiya} 
| Dollars laſt gained; alo multiply the latter principa 
Dollars, firſt gained, and reſerve the ſum of theſe two bf 
| products for a Diviſor: Laſtly, Aivide the Dividend firſt found 
| by the ſaid) er, ſo: will ther quòtient be the time wherein 
| - GC firſt number of Dollars was gained, which ſubtracted from 

the time given 2 the queſtion, diſcovers =_ _ In N rey 

| jar ber of Dollars was gained. iin 
36 * oy * — 
{ 5 . * = 8 . 


| : 186 w 90, + . 300 x 36, =29700 
And conſequently |... 4 . 20=-84 II 
ED 3 3481 Soldierrs are to be placed in 


| les Queſt. 44 
15 En fr A a pw” Barrel, 

| bn of Reals, Rank or in File 
Auf w. 59. (or the (quary 45 rgof * 1 770 18 3 


* many are to by _ in 


1 


8 
* * y 
” ma 3 
o } p 4 
£07 
c * % 
* 


1 » 
4 4, 


Appendty; 


j queſtion wet what a Clock it was \#- Auppoſing LN 


Which e ee N. be diſcovered by the following Canon| 


ION — „ 2 
Queſt, 45, If 4050 Soldiers are to be ſet in Battel ina Fi- 
2 bears the form of a long ſquare, in ſuch manner, 
chat the number in File may be to the number in Rank, as one 
0 2, how many Soldiers are to he, placed in Rank, and how 
nany in e ð aa Egg 


Anſw. 90 in Rank and 45 in File (found by this Canon or 


general Rule) 3 %%% 

As the greater term of the proportion given is to the leſſer 

ſo is the number of Men to be 15 in Battel to a fourth pro- 

portional, whoſe ſquare root is the leſſer number ſought (whether 

it be for the Rank or File:) Alſo as the leſſer term of the given 

proportion is to the greater; ſo is the number of Men to be ſer 

in Battel to a fourth proportional, whoſe ſquare-root is- the 

reater number ſought (whether it be for the Rank or File.) 

II. Vg. 2025 == 45; (Men m File. 
JJV 1 EMO IR) i a 

IV. I Vg. B8100=290 (Men in Rank. Wa 

oo 4 EY ; . a : 1055 * The Proof. 3 | be M44 ; 5 


* 


45 . % 
Os p Alſo 45 . 90:12 7 «av 

Or when one of the numbers ſought (whether it be for the 

Rank or File) is found, the other may be diſcovered by Die- 

ſſon, vu. 6 nr a CE 22 

— 4, 43 e 
Oueſt. 46, Suppoſe the Wall of a Garriſon to be in height 21 

foot, and the breadth of the Moat ſurrounding the ſaid Wall to 

be 28 foot; the Queſtion is, what length muſt a Scaling-ladder 

have to reach from the ourermoſt ſide of the Moar to the top of 
Anſw. oot, (to wit, t 

ng 6e 2 e 
1 209 nr 444": 4g 

25 28 8: 28 aw 784, 1 


ſquare root of the ſum of the 


_ Oueſt, 47. If 109.7. being put forth for intereſt at a certain 
{in MW rate, will at the end of two years be augmented to 112 737 J. 
in (compound intereſt, or intereſt upon intereſt being computed) ' 
hat principal and intereft will be due at the firſt year's, end? 
Anſw. 106 K pry, / Sinn of 102 J. principal and 6 /- intereſt) 
hich 106 is a mean Geometrically proportional between 10 
4 11 1 2 5 | ©; -, 2 _ 1 and | 


* % 


_ 350 : EY 3 - Ho 


: tb Caſtor of this e 1 92 "17 Sl 


| N 48, If 100 4, 575 
i at the en ye 


will be due at * firſt year's ei 


2 FR 


_and112 38 (and may be found by the eighteenth rule CH 


100 * 112.361 979 vhs 28 
put forth Ve ase ertai 


ars de agum ented 62 
(compound intereſt being compared) what principal. al and aces Jexere 
Anſi nſw. 54 10 (compoſed of 100 J. Principal, and 185 Inte 
reſt) which 105 is the firſt of two mean 1 numben 
between 100 and 115 75 7 * the e rale of th 


fifth Chapter of this Ah pendix.) | 
| V. arigus Pratical ueftions to e 25 Alle ily re ff 
_ in the 2 jr aſign of Superfec il 3 2nd > | 

YT: 4 al 
| See the eme eft. 49. If the ſide of a ſquare Spa ch 
Sefien of the . . 05 what is t he Area A by luced 
234. Chapter Sapstgclesd Or (which is the ae . 12 je of 
of the prece- manySquares, i every one of which is a ee ſquare, 000 
ding Bot. are contained in that Supexficies ? A raſs 
Anfw. 5 ſquare foot, which content is fund gut by multi- gh 0 
B 997 en ſide 35 by it f. ſelf, Wa, 3 mulriplied by. 3 pro- 5 


In In Ike manner,'if the fide of a ſquare Pavement of ſtone be be nu 


27 7 _ the ſuperficial content of that Pavement will be 
24649 19 vor, that is 246 foot Bo 99 9 Ie very near, * a 
multi plied it! ſelf pre duces 2 | 

1 2 Nik piece of Ve whoſe fide. is 
will be found to contain 19.49+ yards or 10 anus 

= half almoſt; Weed 24 multiplied by it . to Hy by 3-24 


* AP 12 fg f La. be 37 hes, 
Alſo it the a quare' piece o 1 25 gt 
the content in ſquare 67 wa pots 64 f 
product) will be found 87. which being reduced (Bend wa 
to the ſeventh Tablet in' Rule 4. Chapter 7. of the. preceding 
Book) will give 8 8 2 1 0 and 27 Perches for the content 


* chat Lhd; 721 0 
1 15 botin length.qng 5Hotip 

mo "hat is 1 0 ſuperticial.contenx.? 
w. 40 bert ch conten Ange ia toon 0 V multiphring 
by th Fred 0 9555 

NE the Lede ak er Ronald b 
be in form of a long * has 16 its lng 3.06 251 
| | A3 


— — 
2 
* — . — 


1 —— —„—„— —— — 
= . 


from the half e D e 


tinual multiplication of the four laſt þ 13355300 + 9 


___ 


2. If the thee ſides o 
9 851 4 Triangle be 
what is the Area or nu 


triangle? 5 25 

Cad. 8 Ferchs of hath and four Peres 2 
ntent is fo Out ule vs, | 47-47 
From half the ſum br: the three ſides Fre any ug Gig 5 


ſubtra& every of the three ſides ſeverally, and note the threq 
remainders; then multiply the ſaid half lum and theſe. 

remainders one into the other (according: to the Rule of « pou 
Multiplication ;) that done, extract the ſquare rost of the la 


produl, ſo ſhall ſuch TRE, * be FAY e or ee of the 
PO, | - | 


The um of ths three fe — 


The half of chat ſulm 3 — 
© The; remainders found out iy raging "oy Is 6 12 


fide from the half ſum — 7 2 
| the Ci 
The product ariſing from the continual nutiphe{ * / 
tion of the four | laſt numbers Drew te EAR C98 mw 76 l is te 
| | J 
The Guare roet of which product is the 2 84 ** 
ee en —.— —— e NY 77 
Another bee, drehen 

The 5 fie of a 22 ee 
1 12 05 ie fe us 
Loe hun of the > fides — — On — $ 
an Quef 

The balf of that ſum ——— —— ——— ; 


The 3 remainders found by . every 4400 < 41 
—ů— | 


The: product ariſing from the con- 3: 


ngmbers-- —C —— ) a 


* ſquare-root of __ product — 


/ , 


Chip K. 0 IF 
Wherefore I conclude that the content of a plain Triangle 
whoſe three ſides are 120. 5 perches 112.6. perches, and 505 
xrches, is 4832.7 perches, which reduced give 36-Actes 
;2 perches (the fraction of a perch being negle&ed:), : ; 
ow ſince every irregular piece of Ground may be divided 
ind rape for a — — will be 2 9 on 
ingle WM riangles by: one | imaginary ſtraight Line leading  overthwart 
ops os collide to corner Sed 2 Line; a five: ſided Fi eld 
no three triangles by two Dingonali; a fix-fided Ground inta 
ima four triangles by three Diagonale, c. the Rule before given 
e Taff vill be of excellent Uſe to find out the Contents of large 
theſ fields, eſpecially if the Land be of a dear value, as alſo when 


hy 
es 
1 


the 
ka Ai 


— 


au controverſy ariſes by reaſon of the different admeaſurementa 
; Wi Surveyors of Land: For if the ſifes of theſe triangles oy 
„ Woalured-in. the Field, and their Je be agreed on, 
; Whtiſis to whom the reaſon of the Rule before given is knou n. 
ul agree in one and the ſame content. But yet this way rr 
reaſuring preſuppoſes that there is no Obſtacle, © as. Water, 
A Vood, or other Impediment, to hinder the meaſuring of the 
A kles of thoſe Triangles into which the Field is divided as 
orelaid. Hine, RLIONT 16 O03 
4 Queſt, 5 85 If the Diameter of 4 Cirele be 28.25 What id 
7 Wie wg Fo M © tte ith 203 a; Thdv 
5 Anſw. 88.749 : For as 113 is in proportion to 355; c ag 
56 ._ 3.14159 ſo is the — to the 2 
bberefore always multiplying the Diameter given by the ſaid 
3.4159 the product will be the Circutnference tequifect. 
Fe | Queſt 54+ If che Diameter ↄf 4 Circle be 28.25, what is 
1 de ſuperficial Content of that Circle? 
bs Anſw. 626,79Þ For as 1 is in proportion to. 78539, ſo is 


e ſquare of the Diameter to the ſuperficial content. There- 
2 - Je always multiplying the ſaid decimal fraction 78539 by 
he ſquare of the given Diameter (which ſquare is the product 


——W the multiplication of the Diameter by it ſelf) the Product 
. ſtall be the ſuperficial: content require. 
55 Queſt: 55. If the Diameter of a Circle be 28.25. what is 


3 _ of a ſquare which may be inſcribed within the ſame 
arcle P % t 7 I tf, . ts i 1 85 
Anſw. 19.975 : For the ſquare-root of half the ſquare of 
tie Diameter, or the ſquare- root of the double of the ſquare 
596 of rhe ſemi-Diameter, will be the fide of the inſcribe ſquare” 
"7 cught. Otherwiſe, as 1 is to 707106, ſo is the Diameter to 


: | 75 A 4 | ; 5 - 


—_ — * F " io 


Ch 
ſaid 707106, by the Diameter giv the du wü de thol 
tide of the inſer ib d ſquare” 3 25 = incl 

4. 1 56. If the pri, Ne of a Circle be8875 what incl 

is the ＋ 2 þ . ipl 

Anſw. 28.249 +: For as 5 u w 1g ria 1 in to 18 inc 

fois 5 r to 42 Diameter Therefore if 3255 ten 

be always multiplied by the given cireumference, the Produg © 

ſhall be the Diameter required. und 

' Oueſt. 57. If the circuraference of 2 Circle be 8875, wha che: 

is the eden content of that Circle? incl 

Anſw. 626.80 1: For as 1 is to 099578, fo is the m [ 

of the circumference” to the ſuperficial content. If therefor the 

.979578 be always multiplied by — ſquare of the g given cireum 257 

erence, the Product will. be the ſuperficial content Tough, wh 

' Queſt. 58. If the — a Circle be 88.75. what 15. 

. inſcribed within'the ſame - 
Arcle? N 

| Anſw. 19.975 L; for 28 1 iv to 228570 10 is he Citeiim _ 

2 By ference to the ſide required: Therefore f. 225078 be alwir :1: 

| multiplied by the Circuinferenoe er whe! produtt will be th it! 

. . Hle of the inſcribed Square ſou 12 one 

= at. 3. If the ſoptelicla] ntent df a Circle de 626 aft 

| what i is the Diameter ? 42 du. the 

© = nſw. 28.257; fur as 1 18, 10 1.27324 ſo e content td 8 

the ſquate of the diameter. Therefore multiplying - (always | 

1427324 by the given content, tlie Tun re cer of thar Koln po! 

ſhall be the diameter required. {qu 

weft. 60; If the ſuperficial content! of 4 Circle be 626. 17 

what i is the circumference? ©. - 7 30:94 Ti 

Anſw. 88.554 ; for 231 is to 12.5664 o u che ente t | 

the ſquare of the Circumference. If therefore 12.5664, be ha 

— multiplied by the given content, the ſquate-rodt" « the thi 

Product will be the circumference requiteds © pre 

Queſt. 61. If the ſuperficial content of a Cirele be 626 8 the 

- what is the ſide of a ſquare equal to the fame Circle? at 

| w. 25.235+3 for the ſquare-root of ce giver: content 12. 

the ſide of the ſquare required. | is 


/ Oueſt. 62. If the ſide of a Cube be 12 TR.) how man - 
cubical inches are contained! in that Cube? | 


—— —————— 


— 


thoſe equal ſquares (which is alſo the fide of the Cube) be 12 
inches, the ſuperficial content of that Square will be 144 ſquare 
inches (for according to the -preceding-49th queſtion). 12 mul- 
plied by 12 produces x44, which multiplied by the depth 12 
jack produces 1728 cubical inches, and ſuch is the ſolid con- 
tent of that Cube whoſe fide is 12 inches: So that by one foot 
ol Timber or ſtone in whatſoever kind of Solid it be found, is 
underſtood a Cube, containing 1728 cubical or Dye - quare in- 
ches, arſd conſequently half a Foqt ſolid contains 864 cubick, 
inches, and à quarter of a foot ſolid contains 432 cubick inches. 
In like männer, if the ſide of a Cube of ſtone be 2.53 foot, 
the ſolid content of that Cube will be found 16. 1g. foot; for 
253 being multiplied by it ſelf produces 64009 ſuperficial foot 
which product being multiplied: by the ſaid 2.53 will produce 
B 566 im 5! 54559 ol Erol Dans ts 
Alſo if the ſide of a Cube of ſtone or wood: be 6 inches, or 
5 foot, the ſolid content will be found 216 cubick inches, or 
125 parts of a foot fold: (for.6- multiplied cubically produces 
:15 ; likewiſe .5 multiplied cubically produees | . 125 whence 
it may be inferr d; that 8 little cubes of ſtone or wood every 
one of which is half a foot or 6 inches ſquare, are contained in 
a foot of ſtone or timber ʒ for 8 times 216 Pede 
e 


the number of cubick inches contained in a foot ſolid) l 
8 times. 125 produces 1 (to wit, one entire foot ſolid. 7 a 
2 If the breadth of a ſquared piece of timber, ſup- 
poſed to be ſtraight and terminated at both ends by two equal 
ſquares, be 1.55 foot, the depth alſo f. 55 foot, and the length 
7-33 foot, how many cubick feet are contained in that piece of 
im re * 13. Cf GRE; #15 hs 6b 5 7 4 * 
Anſw. 41.635 foot, that is, 41 foot and an half, and about 
half a quarter of a Foot: Which ſolid content is found out by 
this rule, viz. multiply the breadth 1.55 by the depth 3.55, the 
product will be 2.4025 ſuperficial Foot, which is the content of 
the Baſe (that is, the Area of either of the two equal ſquares 
at the ends of the piece:) Laſtly multiplying the ſaid Baſe 
2.402 5 by the length 17.32 the product will be 41.6357, which 
is the ſolid content required. EIS 1, . 
In like manner if the breadth of a ſquared piece of Timber, 
ſuppos d to be ſtraight and terminated at both ends by two e- 
qual long ſquares (which are called the Bafes) be 2.34 foot, the 
depth 125 foot, and the length 17.58 foot, the ſolid . 
will be 66.23 T foot; for (as before) multiplying the breadth 
| 5 . 


Aa a 2 ny by 


| be n. Axendir 

by the d and that product by the the laſt Pre 
eee 

Queſt, 64. It the breadth, as alſo t of à ſqu 
10 — of Timber having equal ſquare Baſes, be 1.55 foot, bow 
ought one to meaſure along the length of that piece of Tim- 

derte make afoot fold? : 19 
Anſw. 4416 parts of a foot, or 5 inches very near; which de. 
eimal is thus diſcover'd, viz. Firſt find the ſuperficial content of 
the Baſe, which will be 2.4205 (for 1,55 multiplied by 1.5 
produces. 2.4925: ) Then: err, I (to wit 1 ſolid foot) by 
the Baſe 2.4025 the quotient will be .416+ or 22 parts of a 
foot, or five inches almoſt, and fo far ought to be meaſured along 
phe length of the piece to, make a foot ſolid. In like manner, if 
the breadth be 2.34 foot, and the depth 1.6 foot, the length 
forward along the piece to make one ſolid foot will be found 
:265 parts of a foot, or three inches and almoſt 4 part of an 


' Queſt, 65. If a ſtraight ſquared piece of timber be termina- 
red by 8 Baſes, whereof one contains 1.92 ſuperficial foot 
{he other 85 foot, and the length cf that piece of Timber be 
17-4 foot what is the ſolid content, or how many cubical Feet 
Anſw. 23.474Þ foot (found out by one of Mr. Oughtred's 
Rules for meaſuring a ſegment of a Pyramid in Problem 21. 
Chapter 19. of his Glavis Mathemat.) The Rule is this: 
Multiply the greater Baſe by the leſs, and extract the ſquare- 
root of that product; then multiply the ſum of the two Baſes 
and the ſquare- root by one third part of the length of the So- 
lid produced, fo will the laſt Product be the ſolid content re- 


quired; 


Example. | 
The leſſer Baſe —— —- — — 85 
The product of the multiplication of thoſe two Baſes 1.6320 
The ſquare root of that produqt - —_—_ 774 


The ſum of that ſquare-root and the two Baſes 4 0474 
One third part of the length is PARIS Ow; 
Ike product of the Multiplication of the two MO 
it numbers is the ſalid content required J 77 


— 5 1 
N a 1 
\ 
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Chaps X. eArithmetical 357 
ueft. 66. A Pyramid is a Solid comprehended under plain 
Sr and from a triangular, quadrangular, or any multangu- 
gular Baſe, diminiſhes equally leſs and leſs till it finiſh in z 
point at the top; now if the ſuperficial content of the [Baſe of 
2 Pyramid be 5.756 Fot, and the height of it-14:25 foot 
(which height is the length of the perpendicular line That falls 
from the top of the Pyramid to the Baſe) what is the ſolid con- 
tent of that Pyramid? 5 | 53:33 obs 
Anſw. 27-34(+ foot; for if the Area of the Baſe of 'a Py- 
nmid, be multiplied by one third part of the height thereof, 
the product will be the ſolid content oh the Pyramid; therefore 
$756 x 4.75 =27,241 foot=the ſolidity of the Pyramid pro- 


"Nets, If a Pyramid be cut into two ſegments by a Plane pa- 2 
nllel to the Baſe, one of thoſe ſegments will be a Pyramid, and 


the other will have two unequal Baſes ; for the of 
which latter ſegment, a rule has been already given — Loy 
fifth queſtion, the Area of each Baſe being known. 
Oueſt. 67. A Cone is a Solid, which has a Circle for its Baſe, 
from whence it grows equally leſs and leſs (like a round Steeple 
of a Church) till it end ina point at the top; now if the Area 
of the Baſe of a Cone be 5.756 foot, and the height of it be 
14-25 foot, what is the ſolid content of that Cone 
Anſw. 27.341 foot; forif the Area of the Baſe of. a Cone 
be multiplied by one third part of the height thereof, the pro- 
duct 1 en content of —.— * 7 SY 5 
Note, If a Cone be cut into two ſegments by a Plane paral- 
e to the Baſe, one of thoſe ſegments will be a Cone, and t 
other ſegment will have two unequal Baſes which are Circles; 
the ſolidity of which latter ſegment may be found out by the 
rule before given in the 65 queſtion, the Area of each Baſe cor 
Circle) being knn. l en fo Hoes oy 
Quſt. 68. A Cylinder is a Solid which may be well repy 


85 


35 ling of walks. Now if the circumference of à Cylinder be 
5320 fl 4.57 foot, and the length 3,25 foot, what is the ſolid content 


2774 WM of that Cylinder? 23 rae 1 . mu | 
1474 Anſw. 5.4+Foot, thus found out: Firſt by. the help of 
3 the = 3 4.57, find out the ſuperficial content of 
4+ that Circle (being the Baſe of the Cylinder) which content (by 

dhe preceding 57th. queſtion) will be found 1.6619+foot ; 
bow then multiplying the ſaid 1.6619 by the given length 3.25, 
. BY the product will be 5.4008, which js the ſolid Content re- 


quired, 


ſented by a Stone- roll, ſychas are uſed in Gardens for. the rol- 
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Queſt. 69. IF tlie kg ef 2 Cylinder be x .6619 foot, hon 
5 in length of that Cylinder will make a foot bold? he 
Anſw. . Gol parts of a; foot; for 1 (to wit, 1 ſolid oof 
being divided by the Baſe 1 6619, gives in the quotient 0 
decimal 601 ＋ for the length required. ng 
1 — ueft, 70. A Globe is a perfect round Body contained _ 
lane; in the middle of the Globe there is a point calle n 
the Center, from whence all ſtraight Lines drawn to the outſidi tt 
| are of equal length, and called Semi-diameters, the double ie 


y one of which is equal to the-Diameter of the Globe ; no 
if che Diameter of a Globe of Stone be 1. 75 foot, how man 
Feet ſolid are contained in that Globe? 
Anſw. 2.807 + foot; for as 21 is in oportion Ws: IT, 0 
as 1 is td 5238, ſo is the Cube of the 3 to the ſoli( 
content of the Therefore, always multiplying the Cub 
of the Diameter by the faid decimal .5238, the produ& will bY 
the folid content required': So the Diameter. 1 75 being fir 
multiplied by it ſelf, the product will be 3.0625, which mul 
| tiplied by the ſaid 1. 75, gives in the ena 5-359375, to wi 
the Cube of the diameter, which being multiplied - by .5238 
the product thence ariſing will be 2807;þ, which is the folidir 
of the Glohe propounded. 
Queſt. 71. What is the Diameter of 2 Globe: of Stone 
"which contains 4 cubical or ſolid Feet? 
8 N hv 1.96 ＋ foot, for as 11 is in proportion to 21, or as 
is to 1.9090999 ſo is 4 Cthe ſolid content given) to a fourt! 
| roportioank]; to wit, 7. 6363634-whoſe cubick root is oy 
rhe e 3 


3 * 1 . | 
al ” Concering the gauging rof 1b. 


Tbe ** and apteſt Methods for pra dice in . ing, 11 

. 6 wich are perform d by the help of Tables, or Gauging 

purpoſely compos d: However, to give the Reade 

ome” os e t in this matter, I ſhall here "inſert one Rule to find 

out the 2 of Gallons contained in à full Tun, Pipe 

Hogſhead, acre! or ſuch like Veſſel, according to Mr. 1 
a ae of Teducinga a. Veſſel to a Graber RT 


- 


8 PIs gte fur The 1 ute} is ther. 3 


kund the difference of the two Gama att 
4 2 276 Head of the Veſſel, take *. of that difference: 8 0 


hap. X.  Arithmetical "ng 2 
il it to the leſſer diameter, then ſquare that ſum and reſerve 
he product; that done, if the the content be required in Wine- . 
lens ma the product reſerved, this 1 fraction 
1034, and the length of the Veſſel, = into thi other (accord- 
ns to the Rule of continual Muliplicationy ſo will the” laſt 
oduct be the number of Wine-Gallons required: But if the 
antent be demanded in Ale-Gallons, multiply the product 1235 | 
xerved, this decimal fraction .0027, and the lengrh” of 

ie Veſſel, one intu the other continually, fo ſliall the produet 
the content in Ale-Gallons: This Rule 1 Hall firſt” gh 
jy two queſlions, anUthen ſhew how it is raiſed... ATE 

Queſt. 72. If the diameter at the Bung bf 4 Veſſel be 
inches, the diameter at the Head 28.2 inches, and the TOE 

y inches (which dimenſions are ſaid to agree vety "Near. with 
toſe of an Engliſb Veſſel called 2 Pipe) what is the outen tent of b 
= * in Wine-Gallons 1 C 
. 126.276 Wine-Gallons, that 155 126 Wipe Balles 
Tr about a quart more (found out by the Rule n 

u will be manifeſt by. the following Operation. Sy 


. 


The abe at the Bury — wt 
The diameter at the Lind — N 
Their difference 6 — — — —3 50 7 Wag p a 
Which multiplied by 2 1 e 1 al al I 
This added to the leſſer diameter gives 5 the 2 1 40 
1 mean diameter being are: at” pg ol RE 3 

5 multiplied by it ſelf) aq [Cas 9523890 


15. va This product mu plied. Dy ————— 955 
ging The prod ut thence ariſing wi NEED 3. 237 * 
Reade Which multiplied by the length of the Vee: 28 es 
to fin fl] ————= quent pn 1; 3 | 
Pipe The Product is the number of a 126. | 
po ſought, iz. . | 
Queſt: 73. If the Diatneler at the Bung of z' Barr! te? 
inches, the Diameter at the Head 1 übel Ber e ug 11 1 
2 4 inches; what is the content o t | 
lons N 
Anſw. 36. oz 1 Ale-Gallons, that * 36 Gallons mi a 
quarter of A Fin more — out by 88 Rule "fool 


, 


8 0 
g 
- 
. 60 : 
; 
7 
- 


* Explicat ĩon. 
The diameter at the ung — 23 6 
The diameter at the Head — —— —— 19.9 
Their difference ——— ont nn — 2 23.1 
. Which multiplied by , that is. ———0, 
The product will be —ů 2 


This added to the leſſer diameter gives the mean? 22. 607 
diameter. — e n 


' This mean diameter being ſquared (that . mu- 2 487. 0849 


tiplied by it ſelf) produces 
Which product multiplied by ------ ——— 002) 
Ihe product thence ariſing is — — — 1.3 
Which multiplied by the length of the Veſ-$r47 by 


- 


8 ſel X SR 3 —— — 0 
The product is the number of Ale-Ga —26.021 
ſought, to LS RC 5 Fe 3 7 
The Reaſon of the Rule. 


Two Things are taken for grained in the ſaid Rule, viz; 
Firſt it is ſuppoſed that if 22 of the difference of the two 
diameters at the Bung and Head, be added to the leſſer diame- 
ter, the ſum will be an equated or mean diameter (near enough for 

ractical uſe though it be not exaſt,) vz. If there be a 

ylinder whoſe diameter is equal to that mean diameter, and 
whoſe length is equal to the length of the Veſſel, that Cylinder 
ſhall be equal to the capacity of the Veſſel very near. Secondly, the 
ſaid Rule preſuppoſes that 2 3 cubick inches are equal to a Wine- 
Gzllon, and 282 equal to an Ale-Gallon ; concerning which Equa- 
lities (eſpecially the latter) Artiſts differ ſomewhar in their ex- 
periraents ; but according to any Equality which in that parti- 
cular ſhall be agreed on, from this that follows a Rule may be 
framed, and Tables thence calculated for gauging a full Veſſel 
without conſiderable Errour. -£© . 
| Taking then thoſe two things above-mentioned for granted, 
we may rightly infer that if a Cylinder has for its Baſe a 
Circle whoſe e content is 231 inches, every inch in 

length of that Cylinder will contain 23 1 cubick inches, or one 


entire Wine-Gallon; now foraſmuch as aft Circles are in ſuch 
roportion one to the other as the Squares of their diameters, 
It ſhall be as 294.1 1844, (to wit the ſquare of the * 
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Chap, Xl. Arithnetical. 361 
that Circle whoſe ſuperficial content 231) is to 1 (to wit, the 
ſuperficial content 231 conſidered as the Baſe of one Wine“ 
Gallon ;) or as 1 is to. 034: Sp is the ſquare of the equated 
(or any other) diameter, to the ſuperficial content of that 
(cle in Wine-Gallons and parts of a Gallon ; which content 
multiplied by the length of the Veſſel will produce its ſolidity 
x capacity in Wine-Gallons. Therefore the firſt part of the 
neceding Rule for finding the number of  Wine-Gallons. con- 
zined in a full Veſſel is manifeſt : And after the ſame manner; 
ſppoſing as before 282 cubick inches are equal to an Ale- 
Gallon, the decimal .0027 preſcribed in the ſaid Rule will be 
bund out. 125115 1H 191 hg © cs 4 eee 
Upon thoſe Grounds Mr. Wingate compos d his Gauging- 
Rod ; Mr. Oughtred alſo in his Circles of Proportion has 
flivered another Rule for Gauging, from whence his; Gau-, 
ing-rod is deduced, ;, but the particular Conſtructionsa of 
thoſe Rods, and likewiſe the making of Tables for the ſame 
pol, being handled. by ſeveral Artiſts, I ſhall not inſiſt 
won them. TE C 
"Now if the induſtrious and more curious Arithmetician, after 
he is well exercis'd in vulgar Arithmetick, deſires, further 
knowledge in dane the Anſwer of ſubtil Queſtions about 
mumbers, his beſt Guide will be the admirable Algebraica 
Art, which diſcovers Rules for the ſolving of Problems, as wel 
Arithmetical as Geometrical, that are above the reaeh of any 
the Rules of common Arithmetick, or practical Geometry, 
v ma( partly appear by the two Rules in the fore-going 52 
ad 65 Queſtions, as alſo by the two following Queſtions, with 
nich I ſhall conclude this Chapter. a. 
ueſt. 74. To find twa numbers in a given pro portion, 
ſuppoſe the leſſer to the greater as 2 to 3. and ſuch, that 
if the leſſer number. be added to the. ſquare of the greater; 
ao if the greater number be added to the ſquare of the 
kfſer, the two ſums ſhall be ſquare numbers whoſe roots 
xe expreſſible by rational or true nunibers (fractions being 
Knitted Tor mn No ECT ooo Rn 
Anſw. N and 5. 
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3 © Queſtions. 


3, wherefore the Queſtion is ſolved, which numbers 75 and; 


| Wherefore by dividing 3 into the two fractions 22 and: 


- 


The ſquare of -+ (the greater number) is:: WM 

To which adding the lefſer number.: ' ot 

The ſum in its leaſt terms will be. — 42 * 

- Which is a ſquare number, whoſe root is a RR me 

Again, the fquare of += (the leſſer number) is — apt 5 

To which adding the greater number — — Ky 
The ſum in its leaſt terms will be — 19 
Which is a ſquare number whoſe root is — 


4 


Alſo the ſaid numbers = and +3 are one to the other as 2 1; 


are found out by this following. 
Ii 50 0. 5 TY 
If the fraction 4 be divided into any two parts; either « 
thoſe parts being enereaſed with the ſquare of the other pa 
will give a fraction having a rational ſquare- root. 


which are in the preſcribed proportion of 2 to 3, thoſe frag 
ons will ſatisfy the conditions in the Queſtion propounded. 
Likewiſe theſe two fractions = and 2 will anſwer 


v Js 


queſtion, and are diſcoverd without extracting any root; bu f 
the manner of finding out the ſaid Theorem and laſt mentioneqſ en 
fractions I have ſhewn in the 24th. Queſtion of my Third Boo it 
of the Elements of Agabyſa . Lftly 

Queſt. 75. To find'3 numbers, ſuch that the ſquare of anf hg t 
one of them being added to the other two numbers, the ſum. 0 mai 
ſuch addition ſhall be a ſquare number, whoſe root is à ration |. 


number. BY | ; : Fox 
Anſw. 1, 5, and 4. 3 „ ee 

J OT lure, 
Firſt, the ſquare of the firſt number 1 i.... 1 fm 

To which adding the ſecond and third numbers — 9 mai 


and , the ſum ſum will be Agne 
Which is a ſquare-number whoſe root is 3 ni 
Secondly, the ſquare of the mvmber ; is ——> tis m. 
To which adding the firſt and third numbers and? : 2, ing 
s the ſam in its leaſt terms will beĩßðĩ 8 ' " ht: 
Which is a ſquare number whoſe root is: ad n 
Thirdly, the ſquare of the third number, 5, is . 

Jo which adding the firſt and ſecond numbers 122 If | 
and +, the ſum in its leaſt terms will be — :; WO 
Which is a ſguare number whoſe root is.: % WI the 


ynerefore it is manifeſt that the three numbers 1, 4 and '* will 
ftisfie the conditions in the queſtion, which may alſobe 
hcwa in the 32d. Queſtion of my 3d. B3ok of the Elements of 
Algebra. 5 5 * { ” 
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his mind, without requiring him to reveal any 
fart of that or any number whatſoever, |. 
After any one has thought upon a number at pleaſure, bid 
him double it, and to that double bid him add any ſuch 
ren number as you pleaſe to aſſign; then from the ſum of that 
udition let him reje& one half, and reſerve the other half: 
Lftly, from this half bid him ſubtract the number which he 
iſt thought upon; then may you boldly tell him what number 
zmains in his mind after that ſubtraction is made, for it will 
ways be half the number which you aſſigned him to add. 
For example; ſuppoſe he thought upon 6, the double there- 
«> is 12, to which bid him add ſome even number at your plea- 
lure, ſuppoſe 4, ſo will the ſum be 16, whereof the half is 8, 


vom which if he ſubtract 6 (the number firſt thought on) the 


remainder is 2 (to wit, half the number 4, which was by you 
ſigned to be added ;) which remainder you diſcover, notwith- 
landing all the operation was performed in his mind, without 
lis making known any number whatſoever. Note, that the ad- 
ling of an even number as aforeſaid is not of neceſſity, but on- 
Y to. avoid a fragion that will ariſe by taking the half of an 


add number. "03 oy 
'....; +... The Reaſon of the ul, _ | 
If to the double of any number (which number for diſtin- 
dion fake I call the firſt) a ſecond number be added, the half 
if the ſum muſt nec: oa of the ſaid firſt number, _ 


* 


folved 


other numbers, but the manner of finding them out 1 have 
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half the ſecond ;, therefore if from the ſaid half ſam the fig 


numben be ſubtracted, ; the remainder muſt of neceſſity be hal 7 
of the ſecond number which was added. Mii 
* . 7 0c 
P PFrobl. II. 
OT 5 —7 — — eee 1 . 8 wh: 
Two numbers, the ons even and the other odd, being propoſed of 
unto two Perſons, to the endithey may (out of your ſight Wl ber 
ſeverally chuſe one of thoſe A ; to diſcover which o tio 
the numbers each Perſon had choſen. a”. is 6 
Suppoſe you have propounded to Peter and Foln two a 
numbers, the one even andi the other odd, as 10 and 9, and que 
that each of thoſe Perſons is to chuſe one of the ſaid mumben +; 
unknown to you. Now to diſcover which number each Perſon nur 
made choice ok, you muſt take two numbers, the one even wil 
and the other odd, as 2 and 3; then bid Peter multiply that the 
number which he has choſen hy 23; and cauſe Fohn to multipl (et 
that number which he has pitch'd upon by 33 that done, bid 
them add the tio products together, and let them make know 
the ſum to you, or elſe demand of tem whether the ſaid ſu 
be even or odd, or by any other way more ſecret endeavour toi 4 
diſcover it, by bidding them take the half of the ſaid fan Ml = 
for by knowing whether the ſaid ſum be even bor 'odd, you | 
obtain the principal end to beaimed at, becauſe if the ſaid fur 
be an even number, then infallibly he that 'multiply'd hi 
number by your odd number (to wit, by 3) did chuſe the even 
number (to wit 107) but if the faid ſum happen to be an odd 
number, then he whom you caus d to multiply his number b Fi 
your odd number (to wit, 3) did infallibly chuſe the ode thi 
nupaber (wo wit, go). . 
For Example, if Peter had made choice of 10, and Fobn ol th 
ſuppoſe you requir'd Peter to multiply his number 10 by 2, andi be 
Jobn, to multiply his number 9 by 3 ; the Products will be 20% th 
and 27, whereof the ſum is 47, which being an odd namberM ar 
you may thence conclude that John whom you caus d to multip ce 
his number by 3, choſe the, odd humber 5, And therefor Sc 
P:ter took 10. But if you had order Foba” ta multiply hiꝗ T 
number 6 by 2, and Feter to. multiply his numbef ro by 3 ch 
the, products would be 18 and 30, whereof the ſum i n. 
48, which is an even number, from whence you may infer rc 
that hethat multiply d his number by 3 pitch d upon the even ſu 
. b. 


number, and therefore Feter choſe 1d, and John 9g). 1 
C ; | e 5 y | 1 5 ; 6 
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De monſtrationn. . 
The reaſon of the ſaid Rule is very eaſy, and. depends 
principally upon the 28th. and 29th, Propoſition s of thegrh. 
Book of Euchd ; for one may infer from the 21ſt. of the 
ame Book, that an even number multiplied by any number 
whatſoever produces an even number, but an odd number is 
of a different quality; for if it be multiplied by an even num- - 
ber, the Product is an even number (by the ſaid 28th Propoſi- 
tion ;) and if it be multiplied by an odd number, the product 
is odd (by the ſaid 29th. Propoſition.) Therefore if in making 
this Sport it happens that the even number be multiplied: by 
jour odd number, both the products will be even, Ks, conſe- 
quently the ſum mall be infallibly an even number (by the ſaid 
21 propoſition.) But if it fo fall our that you cauſe: the odd 
number to be multiplied by your odd number, that product 
will be odd, and the other product even; therefore the ſum of 
theſe yo products ſhall be an odd number (as Clavius has 
demonſtrated upon the 23d. of the ↄth. of Fuclid. 4 


Prob. 3 


A certain number of diſtind Things beine paoflounded, to 
diſpoſe them in ſuch an order, that caſting away always 
the ninth, or the tenth, or any other that ſhall be "aſſigned, 
to 4 certain number, thoſe remaining may be ſuch as were 


* 


| firſt intended to by left. 


This Problem is uſually propoſed in this manner, viz. 
Fifteen Chriſtians and Fifreen Turks being at Sea in one and 
the fame Ship in a terrible Storm, and the Pilot declaring a 
neceſſity of caſting the one half of thoſe Perſons into the dea, 
that the reſt might be ſaved ; they all agreed that the Perſons to 
be caſt, away ſhould be ſet out by Lot after this manner, VIZ, 
the thirty Perſons ſhould be placed-in a round form like a ring, 
and then beginning to count at one of the Paſſengers, and pro- 
ceeding circularly, every Ninth Perſon ſhould be caſt into the 
Sea, until of the thirty Perſons there remain d only fifteen, 
The queſtion is, how thoſe thirty Perſons ought to be placed, 
that the Lot might infallibly fall upon the fifteen Turks, and 
not upon any of the fifteen Chriſtians ? For the more eaſie 
rememb'ring of the Rule to reſolve this queſtion, I ſhall pre- 
S ſuppoſe the five Vowels, 4. e, i, o, u, to ſignifie five num. 
F bers, to wit, a) one (e two, (i) three, (o) four, — 

«. We 2 ve ; 
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five; then will. the Rifle it ſelf be briefly comprehended in 
cheſerwo folloning Ves. 
From numbers, aid and art ? 
__ 


In which Verſes you are principally to obſerve the vowels, 
with their correſpondent numbers before affigned ; and then 
beginning with the Chr:ftzans, the vowel o (in from ſignifies: 
that four Chriſtians are to be placed together; next unto them 
the vowel z (in num) imports that five Turks are to be placed; 
in like manner e (in bers denotes 2 Chriſtians a (in aid) 1 
Turk; i (in aid) 3 Chriſtians; à (in and) 1 Turk; a (in 

art) 1 Chriſtian; e (in ne) 2 Turks; e (in ver) 2 Chriftians, 
z (in will) 3 Turks; à (in fame) 1 Chriftian; e (in fame) 
2'Turks; „ (in de) 2 e a (in part) 1 Turk. 
The Invention of the ſaid Rule, and ſuch like, depends 
upon the ſubſequent demonſtration, viz. if the number of 
Perſons be thirty, let. thirty Figures or Ciphers be placed cir- 
cularly, or elſe in a right Line as you ſee, : | 


That done, veins count from the firſt, and mark the ninth 
thall be aſſigned by putting a point or croſs 


whatſoever.” © j EE earth on. 


Kill one another, rather than yield to their Enemies, i at 
/ » + 1 in \ . CE | *1.} A. ̃ 2 1 . 
y 44 s * — , F- » o ength 


Ix; 


(hap. XI. OE IP io: 
ength (when no Arguments that he could uſe would diſſwade 
dem from ſo horrid an Act) prevail'd with them to execute 
heir tragical Deſign by Lot; and. ſo by the help of the 
forefaid Artifice, as we may ſuppoſe, himſelf with one other 
perſon onlywremaining alive, after the reſt were .inhumanely 
nurdered; they agreed to put an end to the Lot, and thereby 
ve their Lives. This Story you may ſee at large in the 
Fourteenth Chapter of the Third Book of the Hiſſorfoc 
Jſephus of the Wars of the Jews. e 


- Probl. 4. 


Many numbers which proceed from 1 or unity in a propreſſion, = 
— to the —— order of —— ( 125 as 12725 
1, 2, 3, 4, 5 6, &c. (being placed in a round form like a 
Ring; to diſcover which of thoſe numbers any one has 
thought upon. {23100 . 
Let any multitude of numbers in the aforeſaid progreſſion; 

ſuppoſe theſe Ten, to wit, I. 2. 3. 4. 5. 6. 7. 8. 9. 10 be 


mark'd upon ten Ivory-counters (or for want thereof upon ten 


ſmall pieces of Paper) which may be repreſented by theſe ten 
letters, A. B. C. D. E. F. G. H. K. L, viz. ſuppoſe 1 to be writ upon 


the counter A, 2 upon B, 3 upon C. Sc. Then having placed 
thoſe Counters circularly as you ſee (with their blank faces 
uppermoſt, and the Figures underneath, that the ſubtilty of 
- 
L 19 1 
K 9 3 
6 7 55 
. 6 
F 


the Sport may the better be concealed) let any one think up- 
on any number of unites which does not exceed to; that done 
bid him touch one of thoſe Counters at pleaſure, and to the 
number on the back - ſide of the counter touched (which you can» 
not be ignorant of, having noted well the place of 1 or AJ 
add ſecretly in your mind, the juſt number of all the counteti, 
and reſerve the ſum; then bid him imagine in his mind the 
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counter touched to be the number which he thought, and from 
that counter to count backwards, untill he has made up the 
aforeſaid ſum, which you referv'd, ſo will his computation Ml iho. 
infallibly end on the counter upon which the nuniber thought of 
is mark d. e | 
For example, ſuppoſe he thought 7 or G, ard that he 
touch d B, to wit, 2, add to 2 the number of all the counters 
to wit, 10, ſo the ſam will be 12; then bid him count to 12 
beginning at B and going backward, and eſteeming B to be the 
number thought, wit 7; ſo will 8 fall upon A, 9'\upon'L, 10 
uson K, 11 upon H, and laſtly 12 upon the counter G, which 
being turned up will ſhew 7 the number thought. TEE 
| The reaſon of this Rule is not difficult to be apprehended, 
| two Principles being preſitppoſed, the one is this, to wit, 
| many counters or things whatſoever being diſpoſed orderly one 
after the other, in one continued line, whether it be right or 
| circular; if you value or name the firſt counter to be ſome 
number of unites at pleaſure, and continue to count forward 
according to the natural order of numbers until another number 
be named which falls upon the laſt counter. Or if you imagine 
or name the laſt counter, to be the fame number of unites as 
before you put upon the firſt, and continue to count backwards 
to the firſt counter; I ſay, that the ſame number will be named 
at the end of both thoſe computations: For example, in theſe 
9 | Letters A. B. C. D. E. F. G. H. K. If the the Letter Abe 
eſteemed to be 4, and from thence you count forwards untok, 
according to the natural order of numbers, the Letter K will 
fall upon the number 12. In like manner, if you eſteem K to 
be 4, and count backwards from K to A, the Letter A will 


likewiſe fall upon 12. | 


IF = YE  Ca 
1. I C D. E. E. G. H. : K 17 
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The other Principle is this, to wit, many counters being 
diſpoſed in a round form like a Ring; if you eſteem any one, 
of thoſe counters to be ſome number at pleaſure, and then from 
that counter if you count circularly, until you end upon the 
counter where you began, the number laſt named will be equal 
to the ſum of the number of all the counters, and of the 

number which yeu put upon the firſt counter; for N if 
D be one of ten Letters placed in a circumference, and th 
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up the Mijnzgining D to be 7, you begin with it, and count round the 
utation Ml hole circumference, according to the natural progreſſion of 
A 

hat he | 2 I 

unters, LID 2 B 

to 12 K 9 3 8 

be the H 8 4 

L. 10 1 

which . b | 


ended | * | | | 
) wit, numbers till you end. with D where you began ; the number 17 
ly one WM which is compoſed of 10 and 7 will neceſſarily fall upon D; 
ht or bor 9 (which is the number of Letters in the circumference 
ſome Ml beſides D) being added to 7 (which was firſt put upon D) 
rward Wl nakes 16, to which 1 being added (becauſe D ends as well as 
mber begins thecircumference) the ſum is 17. 2 | 
agine Now theſe two Principles being preſuppoſed, it will not be 
es as Wl difficult to apprehend the reaſon of the aforeſaid Rule in all 
vards Wl cafes that can happen; for imagine that one has thought upon 
imed 7 or the counter G, then that counter which he ſhall touch 
theſe WJ muſt either be the ſame counter G, or ſome other that precedes 
Abe or follows G. 5 | "I 
ok, Firſt therefore, ſuppoſing the counter or number touched to 
will be the ſame with the number thought, the truth of the Rule 
K to vill be then evident; for by the Rule given, he will begin. to 
will WW count from the ſame G to 17, putting 7 upon G, therefore by 


the ſecond preſuppoſition the number 17 will fgll upon Gf. 
Secondly, imagine that he touch d a counter or number fol- 
lowing G the number thought, as L or 10; then according to 
the Rule adding 10 (the multitude of all the counters placed 
circularly) to 10 or L, the counter , touch'd ; bid him count 
backwards to 20 by beginning at © and eſteem L to be 7. 
Now becauſe by beginning to count at G which is 7, and pro- 
ceeding to count forward, the number 10 will fall upon L; 
therefore by the firſt preſuppoſed Principle, if we eſteem L to 
be 7 and count backwards, the number 10 will infallibly fall 
72 G, and then the number 20 ſhall alſo fall upon the fame 
by the ſecond preſuppoſed Principle. e 
Laſtly, imagine he touch d ſonie fiumber or counter which pre- 
ceeds 7 the number ſought, as B or 2; then adding 10 to 23 
you are to bid him count unto 125 he having firſt imagined = 


* 
* * 1 
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to be the number thought 7, and going backwards to A, I. K 


deginning to count forward to C, D, c. the number 7 fil 
upon G; therefore if one imagine that G is 2, and frhm thenc 


ſumes B to be 7, and counts towards A, L, Cc. to any aſſign 


+ G. And becauſe G being ſuppoſed to be 2, and counting o 


BY. poſed Principle. 


t 
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Sc. Now becauſe by proceeding to count at B, which is 2, an 


count backward towards E, E, c. the number 7 will fall upo 
B (by the firſt preſuppoſed Principle; ) therefore when one af 


ed number, it is in effect as much as when one imagines Gtob 
2, and counts towards E, E, c. unto the ſaid aſſigned num 
ber, for each of thoſe computations will end in the ſame point 
but it is manifeſt (by the ſecond preſuppoſed Principle) that e 
ſteeming G to be 2, and counting towards E, E, D, Cc. round 
the whole circumference; the number 12 will fall upon the ſam 


the ſame coaſt as before, the number 7 falls upon B; therefor, 
if the computation be continued on the ſame coaſt from B 7, tc 
x2, the number 12, will fall upon the ſame G. So that the pn 
ice of this ſport in all its Caſes is demonſtrated. 

Note, That to the number of the counter touched you ma) 
not only add the number of all the counters once (as the rule 
directs) but twice, thrice, or more times: For example, B be 
ing touched,you may cauſe him to count to 12,0rto 22; or to 22 
42, Cc. the reaſon whereof is evident from the ſecond preſu 


Probl. 5. > | hand « 


Many numbers being ſhewed by pairs, to wit, two by two, unte nale. 
any Perſon, that he may think upon any one of thoſe pairs aii hit 


pleaſure, io diſcover the pair that was thought upon. uk. 


Let 20 numbers, ſuppoſe theſe, 1. 2. 3. 4. 5. 6. 7.8.9 10. 


1. 12. 13. 14. 15. 16. 17. 18. 19. 20. be writ upon Ivory-count 


ers (or for want thereof upon ſmall pieces ef Paper) to wit, 1 
upon one counter, 2 upon another; 3 upon a third, Cc. Then 
diſpoſe them into pairs as you ſee, viæ. Suppoſe x and 2 to be 
One pair, 3 and 4 to be another 


in wl 

the ſe 

eee e v3 thou: 
diag end and 1 

then 
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nit, Ec. and of theſe pairs let any one think upon which pair 

ic pleaſes. That done, you are to diſtribute the ſaid 20 num- 

ers into ranks, in form of a long ſquare, until there be 5 

mmbers in length, and 4 in breadth, after this manner, viz. 
lay the three firſt numbers, 1, 2 and 3 in a rank (as you ſee in 

the ſecond Figure) from A towards B; then place 4 under 
and 5 after 3 (in the ſaid rank AB.) Again place 6 under 4 

ud 7 after 5 (in the ſaid rank AB.) Then place 8 under 6, al- 
0 9. 19. II. on the right-hand of 4 in the rank CD. Again 

ee 12 under 9, and 13 on the right-hand of 171 in the rank 

(D, and 14 under 12. Moreover place 15. 16. 17. on the right 

hand of 12 in the rank EF. Laſtly, place 18. 19. 25. on the 

ieht-hand of 14 in the rank GH, ſo will all the numbers be 

nnked as you ſee in the Table. That done, you are to demand 
ak him that thought upon two numbers as aforeſaid, in what 
ank or ranks the ſaid numbers happen to be found, v2z. 


AL 
| 10 | 11] 13 1D 
rd; = 6] 12 | 15 | 16 | 17 JF 
G8 | 14 j:18 1 19 20 If 


in which of the ranks AB, CD, EF, GH, or in which two of 
he ſaid ranks: Now if he anſwer that the two numbers he firſt 

dought upon are in the firſt rank AB, then 1 and 2 will be the 
pair numbers thought or kept in mind; if in the ſecond CD, then 9 

ind 10 ſhall be the numbers thought of; if in the third rank EF, 

then 15 and 16 will be the numbers thouglit: If they are in the 

5 Cee 2 | fourth 
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fourth rank GH, then 19 and 20 ſhall be the numbers thought 
but if he ſay that the numbers thou ht are in different ranks 
then you are heedfully to mark the ſaid numbers 1 and 2, 
and 10, 15 and 16, 19 and 25, which may be called the key 
of the Sport, in regard they ſerve not only to diſcover the tw, 
numbers thought, when they are both in one and the fam 
rank (as aforeſaid.) but even when they are in two differen 
ranks : For in this latter caſe, as ſoon as it has been declare 
to you in which two ranks the two numbers thought are placed 
you are to take the key of the higheft of thoſe two ranks, an 
deſcending in a down-right line from the firſt number of tha 
key to the lower of the ſaid two ranks, you'll there find one o 
the two numbers thought, and upon. the right hand of the ſe 
cond number of the ſaid key, at the ſame diſtance ſidewi 
from the ſecond number of the key, (as one of the numbe 
thought was diſtant from the firſt number of the key,) you wil 
find the other number, thought. 12% 1 


« 


For Example, ſuppoſe the two numbers thonght are 7 and 8 
and it is declared to you that they are in the firſt and fourt 
ranks ; take then the key of the higheſt of thoſe two ranks ; tt 
wit of the.firſt, which is x and 2, and deſcending down-righ 
from 1 to the fourth rank, you'll there find 8 one of the num 
bers thought: Then ſeek fidewiſe on the right hand of 2 (th 
ſecond number of the key,) a number as far ſeparated from 2 
as 8 is diſtant from 1, and you will find 7 the other numbe 
thought. 1 | Sw 

Again, ſuppoſe he fays that the numbers thought are in thi 
ſecond and third ranks: Take then the key of the. ſecond 
rank which is9 and 10. and deſcending down-right from 9 tc 
the third rank, you ſhall there find 12, which is one of the 
numbers thought; then ſeek ſidewiſe on the right hand of 1 
(the ſecond number of the key) a number as far diſtant from 10 
as 12 is from 9, and youll find 11, which is the otha 
number thought, | SY | | 

The reaſon of this wi J be apparent from a ſerious conſidera 
tion of the placing of the numbers according to the Rule: 
before given: For it is thereby evident that of the firſt numbers 
coupled two by two, there can NEVET be found more than one 
pair in one and the ſame rank; and of all, the other 
pairs, one number is always found in one rank, atid the othet 
number in another rank. * 0 1 BY 

Note alſo, that this Sport may be praQiſed with divers Per 
lons at once, and not only with 20 numbers, but with any 75 
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multitude of numbers as is produced by the multiplication of ß 
my two numbers that differ by x, or unity; as 30, which is 
the product of 5 multiplied by 6, and 42 which is the product 
of the Multiplication of 6 and 7. That which is chiefly to be 
reearded is the placing of the numbers in ranks according to 
the directions before given: And for the more eaſie compre- 
tending of that Order, I have in the following Table ranked 
zo numbers in their due places, which being compared with 
the Former Table, and well viewed, will be a clearer Illuſtra- 


on than can be expreſs'd by many words. 


* A * 8 


N 2.4 3 *@ -Þ 
4 4:.4T f© 12-4 T2} 154 £721Þ 5 
76. $5724 20 F 2& | aF4” 
T6 + 22 1 28 3 367" 27.7 - 
* — — — ww —— 
10 | 18 24 L 28 | 29 3o | 
„ op ny 


Tiree jealous Husbands with their Wives, being ready to paſe 
hy Night over a River, do find at the River: ide a Boat 

which can carry but two Perſons at once, and for want of a 
| Waterman they are neceſſitated to row themſelves over the 

River at ſeperal times: The queſtion is, how theſe 6 Perſons 
ſhall Fa 2 by 2, ſo that none of the 3 Wives, may be 
found in the Company of 1 or of 2 Men unleſs her Hus- 
band be preſent * TE Me 


1 


They muſt paſs, in this manner, viz. Firſt two Women 
paſs, then one of them brings back the Boat and repaſſes with 
the third Woman; that done, ohe of the three Women 
brings back the Boat, and ſitting down upon the Ground with 
her Husband permits the other two Men to paſs over to find 
their Wives: Then one of the ſaid Men with his Wife brings 
back the Boat, and placing her upon the Ground he takes the 
other Man, and repaſſes with him: Laſtly, the Woman who is 
found with the three Men enters the Boat, and at twice goes 


to fetch over the other two Women. 


* 


= and Paſtimes. Appendix 


Probl. 7. 


Two merry Companions are to have equal ſhares of 8 Gallons 
= 2 Wine, which are in @ Veſſel containing exattly 8 
Gallons, now to make this equal Partition they have only two 

ot her empty Veſſels, of which one contains 5 Gallons, and 
the other 3 ; the queſtion is, how they ſhall eractiy divide 
the Mine by the help of thoſe three Peels EE, cru 


Firſt, from the Veſſel which contains 8 Gallons and is full 
of Wine, let 5 Gallons be poured into the empty Veſſel of 5, 
and from this Veſſel ſo filled ler 3 be poured into the empty 

| Veſſel of three, fo there will remain 2 Gallons within the 

Veſſel of 5. Then let the three Gallons that are within the 
Veſſel of 3 be poured into the Veſſel of 8, which will now 
have 6 Gallons within it; that done, let the two Gallons 
which are in the Veſſel of 5, be put into the empty Veſſel 
of 3: Then of the ſix Gallons of Wine that are within the 
Veſſel of 8 fill again the five, and from thoſe 5 pour out 1 
Gallon into the Veſſel of 3, which wanted only x Gallon to fill 
it; ſo there will remain exaQly 4 Gallons within the Veſſel of 
s, and 4 Gallons within the other two Veſſels: This Queſtion 

map be reſolved in another way, but I leave that as an Exer- 
ciſe to the Sagacity of the ingenious Reader. « 

Now tho at firſt fight it may be thought by ſome, that the 

two laſt mentioned Problems cannot be reſolved by any certain 

Rule, but only by many Tryals; yet by infallible Argumentation 

and Diſcourſe, the ſolution of thoſe Queſtions may be found 

out, or elſe the impoſſibility of them, if by chance they 

ſhould be propounded, impoſſible; as the moſt ingenious 

Gaſper Bachet has manifęſted in a little Book in tlie French 
Tongue, Intitled, Problemes plaiſans & delectables qui ſe 
font par les nombres, from which Book I have extracted the 
. ob Chaprer, TOS EH ek: gry 
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SUPPLEMENT. 


CONTAINING 


Several. Eaſl y Contractions, in the Neceſ. 
ſary and Uſeful Parts of Arit hmetic l, 


conducing to a Ready and Expeditious 
way of Accounting. 


WITH 


Decimal Tables of 1 Flemiſh EA CHANGES at 


the moſt Uſual and Probable Rates of 
Exchange. 


AS ALSO 


Tables of Intereſt, ſerving at any Rata, for | 
any Time, 


To which is added, 1 


The Menſuration, of Superficies and Solids, 
in various and practical Inſtances: 


— ——_— 2 — 12 —— 
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By 8 E OR G E SH ELLEY, „ Writings | 
Maſter of Chriſt's-Hoſpital. 


{ | 


LONDON, = 
Printed for 7. Philips, 7. Taylor, and Knapton in | 
— 47 Pauls Cen l, ec 9 


BY TO THE | 
RE A D E R. 
| Et. 
1 IS very well known, That the Ingenious Mr. 
Wingate has excellently explained the Prin- 
ciples of that moſt uſeful Science, Arithmetick/; 
which together with the incomparable Addition of Mr. 
Kerſey the Theoretical Part is ſo largely inſiſted on, that 
it is in a manner incapable of any further Improvement, 
But tho a Theory may be ſo ſettled as to need no Al. 
teration, yet the Practices deduced, are often chang d 
and much Improu d. | 
In this Edition of Mr. Wingate's Arithmetick, J 
— d upon, to Add as a Supplement, ſome 
Practical, Compendious, and Eaſy Rules, not inſerted 
by the Authors; or whatever elſe mnght tend to the 
making it more generally Uſeful. And which I have 
endeavour d chiefly im the moſt neceſſary Rules of 
Arithmetick. | Tart 
The Tables of Simple Intereſt and of Exchanges, 
were never before Publiſhed, and are ſuch as I dars 
recommend for Praitice, beyond any I know et. 


G. SHELLEY, 


! 
* 


e „ FLESH, ND }|_[_ ">”__ 


SECTION I. 


\ULTIPLICATION. 


— 


110 W to. Multiply by any Number under 20, ſo as to 
H bring the whole Operation into one Line. 


ik Egurs; as in the following Examples. .. 


„ n +15. 
3 EF» 


623311 , 4750k.. 


ary 2 ; then 3 times 4 is 12, and 2 is 14, and 7 (which is the 


$29, and 4 (the back Figure) is 33, 3 and carry 3; 3 times 
Wi; 21, and 3 is 24, and 9 (the back Figure) is 331 3 and car- 
73; 3 times 4 is 12, and 3 is 15, and 7 is 22, 2 and car- 
72, which added to 4 makes 6. 

In like manner, the whole Operation of the Multiplication 
dk numbers between 20 and 30, are brought into one line: by 


te Treble of it, Sc. | 

By which Rule, in Mu/tzphing by Numbers compounded of 
toſe under 20, the Product is readily found thus | 
By 112, either Multiply by 2 and 11, or by 12 and 1; as, 


, + - | 112 5 
4 5 
188533 1131204 
1036937 9426 
e 10557904 


Alſo in Multiplying by 1614, and 1715; in the firſt IMul- 
toy by 14 in one Line, and by 16 in the other: And in the 


ktter by 15 in one Line, and 17 alſo in the other, as above di- 
teted ; obſerving always, to place the firſt Figure of à Line un- 


ier its own Multiplier; as 
| D dd 


1 | Multiplication. RK 377 : 


Rule (1.) Multiply each Figure in the Multiph-. 
nl by the unite Figure in the Multiplier, adding to each its 


Which are done chus, nia. 3 times 7 is 21, ſet down 1 and 


ik Figure to 4) is 21, I and carry 2; 3 times 9 is 27, and 2 


ling in the Double of the hack Figure, and between 20 and 40, 


47 


e 


et + 3 — — _ 
PPTP 
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2 1 —— 
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Mulzpltication, Setz. 


479479 279479 
1614 1715 
* 8 os | | —— ow * 
| 671270 7192185 p | 
7671664 | 8152143 
| — — — — 
773879106 | 822306485 _ 


hw e for any Number under ſon 2 Method not 4 troubl 
ſome to the Memory. 

Rule (2.) 2 7 by the unite Figure, ſetting "that wh 
Product on; Figure back, on the. right-hand, which added 


the Multiplicand, gives t the Produ vu, * 
47947 | a — od 
LT 13 | 17 figu 
W e , — — 10 \ 
r 2 oe 

n — i — —} 

62331 4575014 


But for 1 123 Multiply 12, ſetting the ProduSt two Figur 
— which deer added to the Multiplicand, gives the Pri 
duct; 28 8 
| 94267 
„ 183 39 II2 
ep" 1 5 1131204 


1055 % 


Nate, 15 the Multi iplicand has leſs Gionificant Figures in i ( 
then the Multiplier, work as if it were the * 5 as 


the Examples, | 
| | 13000 | | 1107 
874 3758 
11362000 8 26306 EY 
4133500 hy ( 
———— 
4160106. 


II. How t Multzpl che e nent Fares e + Nunk 
inſtea ad of 8 eee by Emre 


* 
0 


ao 


bl. 1. of  Maltiplication, B79 
That is to Ap, 42291 by 7, and that Produ, by 8, is 

2 _ as if it were Multiplied by 56, the Fraduct᷑ of 7 by 8. 
INPIE = * . es 25 


* OS % 
5 P : —_ 
x TS 
. wm ett Bettc6t — — 


- <4, 42991 e 
81 "= 7 2 Ml 
1. | 4 Ns 


300937 — —— — — 
8 2 : ® * * 
2 P . 


— PS, 


| 2457496 COU 1 1 


Note, I any odd Numbers are given that: cannot be produ- 
e by the Muſtiplication of any two Figures; then find out two 
figures whoſe Product comes neareſt, either-under or above i 
b which add what is wanting, or from which Subtra& what is 

ver the given Number; as, ee 52 i . 


Fignr, 5 — 
he Fr = _—_ 
— pp WW . N 
22992 Subtracted i Sh 
479 =, ra 


— — 4 py * 1 4 g . 
* 


22513 26883 
HI. To Multiply Numbers of ſeveral: Denominatiot#! 
(10 By whole Number. ien 

J. 4. d ö * 3 C. J. FA 

„„, af 


* 1 dare; 1 1 
of » * . 1 : 


a * i 
- 383: 11:04 | arne 
4 i 1 4 I : 14 4 1 » 5 . 4 ; 4 


(4) By the et in fund of the vt, wie 


— 


* i: 72 a 4 


u, rides. 


OO FEISS VION * 


0 vo 75 Ta. Eg be. 18 105 AP who) 57 3: . 
* e Nag 3 07 46 eee 


239: „ 130: 3 2 20 


— — 7 GOCE 6 
2157: 0: 3 785: 2: 08 


C3.) By mixt Number. 18 "oh 
16.44, . S 


1 a „ ©, 
$ 345 (7.2 17 Aon 2 „ 1 1 4 4 5 18 40 K * 14x - 9 


nn 108: 2 1 A5 11011 40 939! . few — 


— 11 . by 277 
5 220 8 4.3 7. 540 1-1; " 
Fat. A b 1 — . — 


| g — 
11342. 0 9 8 | 
"=> 8 - 
: 0 


1330 + h IT, +. 


Produt by 7, gives 28 times the ſum, fro 


— = 
1 7 
. ore — iT Fa Et 
: — — 2 © as 


fam, Multiply d by 273. 
| 04 ) By Numbers 0 f Several Denominations. 


. 15 By Aliquot P — ( 2) 2 Groſs Multiplication 


. — — 
Y : — 
— pogo: AA . —— 
0 


— —— — — 
— 


"= 


"HG 9 5 3. 19 21 x 318 An .. 18 : 11 172 2. * 


* i * y # 
* 1 a 4 # „ 1 9 „ 
W 0 1 6 ** ” ? 
21 $"<. m—_—_—— 11 —— — 


SE: 


47009 way BOW 
+. P = nk 
* * of # 

* 1 
a 0 1 J. 7 
if 


In the firſt af theſe laſt exam ples, I Mutt 7 by 11 addi 
one half of the Multzplicand for the : . In 225 BT 
by 9, adding a fourth for 5. In the 3d. T — by 4 and t 


ich SubtraGing 
+ 2 of the firſt ſum, the Remainder i is the Bodi of che given 


5 


— —— 


1 
| 
1 
[+ 
# 
' 

1 

| 


* . „ 1 
47 2 08. 06 77 o8 
by 9. 04 . 04 5. 4 
| — —ä 1 | 
1 42 g + 8 06 72 7 a * 422 OO 
3 13 $025: er 1:43:06 wn; 
72 2 A „ 10 {4 TS. 00... 
8 | « 4 2DOÞ1 
* 07. O2 Anſwer — oem 
444 405. 8 
Is Which are done . Viz 


In the firſt, the ſeveral Danominations in the Multi plican and, 
are Multzply 4 by the Integers in the Mult: ber, to ich Pro 
duct add one third of the Multiplicand; for 4 inches (being 2. 
of one foot) and the 4 of that + 40. the 4 _ 0 being the © * 
of 4 inches) give the Anſwer. 

In the ſecond called Crofs Multiplication, the Ficts are Mul. 
tiply'd by the Feet, then (Croſs-wile) viz. the 9 Feet in the 
Multiplier by the 8 Inches in the Multi 122 „ive 72 Inc 
es or 6 Feet, and the 47 Feet in the Multiplicand being Mul- 
tiply'd by 4 "Inches i in the Multiplier, — 25. Foot 8 lachen 
Laſtly the Inches in both the Factori, being Multip1f4 one in- 
to the other, make 32 Parts or 2 nches,. 8 Parts, the Total of 
which is the Product of 47 Foot 8 Inches by 9 Foot 4 Inches. 


— 


. * n 
_—_— n * —— - ſt 
* 5 - 
2 i REN: 2 14 1 - — 


Section 1 
well . Di ISION.. 
700 I. TO Divide whols Nu 
mbers by the Component 
55 T2 Number. 1 bn. 
Ns, (2) Examples having no Remainders. 15%, 14420 alt nl 
2 Divide 22992 by * 8 ” Divi de 259% Y 
Quotient by8 h TTY 540 5 1 ox dent 17 7 7 3 ES 
£1 


Diviſon. 


* 5 | Seck. 2; 


F — 


(2) Exampl es ha ving Remainders, hs | Quot. 
Divide 47955 by 49 Divide 47991 into 36 
7) 479 53 parte 15 
9 11997 ,z 


wel 


—— 2 ö , . 
Tie e 1333. 6 
9 5 : ” — -- 4, 
31 


contain d in one piece? 
27 157 Anſwer 2 7 


„— — 


If 21 pieces of Bag- Holland contain 471 Elz, how much WH ( 


1 goir 
. | 


— on —eanſ 


| The true remainders of which Divi/rons are found by the fol: 
Jon be fo 4 | 5 by 

Multiply. the firſt Diviſor by the laſt remainder, addi 
| thereto + firft remainder, (if any be;) it gives a 3 
_whoſe Nenqinator. is the whole Number compoſing the parts, 
whoſe Fraction ſo ariſing 25 a true Remainder, and .the very (: 
ſl, _ my wer be 2 r by the Whole. | piec 
II. Of Dividing Numbers of Sgueral Denominations..by the 
„ 


. ls 7 55 6 2 | et + werlt 
C1) Example, if 19. 14 , 10 be Divided among £6 Men, 
what is every Man's Share? * N 


? 


- 


* Wet 2 _ Diviſon, 
ct. 2, „ ** * FR 


— — 


3 


, 44.18. 08. 3 
I Anſwer 1.04. 8, x 


(2) Example, What is the weight of one Bale; when 25 
weigh 93 17 
C. ge . | 


9) 93 + 1 - OL 


5) 18 , 2 . 17 os _ 
3 „ 2 0 29 

III, To Divide Numbers * Broken or Mixt Numbers: x; 

Rule, Reduce both the Dividend and the Diviſor, into the 
ſame Denonmnator. 

(1) Erample, What comes 1 Yard of Flowerd Damask to, 
when I3 + Yards coſt 21 J. 15 5. II d. to do this, reduce the 
To by Multiplying by 3 into thirds, which Product will be 

; likewiſe the Sum reduced into thirds; is 65 J. 7.5 9 4. 
wich being to be Divided by 40, work — to the foope 
going Rule taking + of + for the Anſwer 


2 ; 
5) 65 . <8 40 


8) 13 - 01 . 06 2 


Anſwer 5 12. C84 


(2) Ex. What comes one piece of Cloth to when 1 75 
pieces coſt, 


7 | 7 7 4 
g 7 s a e ow <9: $ 0 FR oy > 35 

en, Gi | 
51 114. 8 4. 06 [EY 
2 1 0 * 7 22 . 19 0172 z 


Anſwer 3 05 · 07» i 3. Ex. 


— 


Diviſar- e 


: J- Ex, Divide 6792 . + by "2 I 
=O „ "Fwy 2 4 % | 
8792 9 55 
"= : «2 8 
52 The uot it 16. f. 
_— 


Jem 
319 : IT 


IV. How to Divide Numbers of Several Denominations by 
thoſe of Several Denominationc. | 
Example, (I.) How many pieces of Gold, each valued at 
2. 11. 8. are contained in 478. 19. 15. Anſwer 185 pieces, ag 
appears by the following operation. 
WEBS: xD. II i B) 47G: 29s. 20 (X85...) 1:4 
| 2-37. © 


15 
d j 


„ 
19. 10 Added 


21 , 6 Remainder 


s F * 1 
18 * 
— — — — 1423 ww 4 . 
1 f 


- To do which, Firſt ſeek how many times 2. 11 . 8 is contain- 
ed in 471, which is once; then ſetting one in the Quotient, 
Multiply the Diviſor by it, the Product of which ſetting un- 
derneath and Subtracted from 4.1. reſts 11.8.4, which 
Multiply by 10, taking in 7 J. the next Figure, of the Di- 


vidend, then taking a new Quotient-Figure ; you _ 


— 
py 
7 » s A — 


Of 


ect. „ 8 of Pitti. . 8 383 , 


ame method as above, until finith'd Obſerving at the laſt, to 
add the odd Money in the Dividend, to the Money Re - 
maining, as in the "Example. 

Note, That in Adding, Multiplying, od Dividing of 
Money, work the ſecond place i in the — as s Angels. 


Fe | Sean II. 

oY R E | D U C T I 0 N. 
wy — — — — 
ect A | 1 bh Money. 


8, AS 
i Ounds into > Guida Malciply by 40, which Podua a 
po vide by 43. 
Marks into Dounds, Subtract 4. a 
Pounds into Marks, Add! 


2 II. * Avoirdupais . 


To Reduce Hundidds, Ec. into Pounds, Multiply * 112 
into two lines, as Taught in Multiplication, taking in the 
Pounds contain'd in the odd Weight. 

By this Weight Silk is Weigh d, in which there is a great 
Pound of 24 Oz. and by which is Weight, d Raw, Long, Short, 
China, Morea Silk, Sc. 

And a ſmall one of 16 Oz. be which Ferret, Fg, sleevd⸗ | 
Silk, Fine and Courſe, Sc. are Weigh d. 

To Reduce one into the other. 
oy. Great Pounds of 24 Ox. into Pounds of 16 02 

4 

Small Pounds of 16 Oz. into Pounds of 24, Subtract + 


III. Liquid Meaſure, 


5 Firkins i into Hax ſbe ad. 3 : | | ＋ 

Of Beer. Hog/heads into Barrel. — Add + 
Klderkins into Hogſ bead: Take 3 

F 


Barrels into Tun. — Fc 


7 * 
TOY 22 * 
Eee wee” "4 iy 54 
0 ' . +2 8 
4 * 


— 
2 


Je 


1 O Reduction. Sekt. 


54 Gallons one Hogfhead of Beer. 
2 pſheads into Tierrer — nmr AG 1 
Of rams — into —— . bib. 
rer into P56 — Fake * 
Pipes into Hogſheads — Double it 


63 Gallons « one e Hogſbead of Wine. 
IV. Cloth-Meaſute. 


Of which there are 2 Sorts moſt in uſe among us, a Yard 
and an Ell, both Subdivided into 4 Quarters, and each 
Quarter into 4 Nails. But the Nail of an Ell is - 4 greater 
than the Nail of a Tard; whence it is, That 20 Nails or 5 

arters of a Tard are contain d in one EPI Engliſh. 


Tard into Flls Engli Sobttag; - 
Ells Eng liſb into — 5 5 | Add = 7 a» 
Tards into Flennſh * Add L part 

Elli Flemiſh into Tard . gb 2 part 
Ells Enghſh into Flennſh Add o and Divide by 6 


Ells e into wear - Mäultiply by 6, and cut 
: off the lat Figure. 


of Tare and Tret, &. 


| Calla Beyond Sea, The Courtefies of London, Blatant: not 
8 ed in any other place; concerning which, obſerve, 


0706 1 is the Weight ok the Commodity, ard that which 
Contains it without atiy Deduction, 

Tare is an Allowance for that which contains the Commo- 
dity, whether it be Bag, Barrel, Sack, Frail, cc. and 


= either, 


I. At * much per Bag, Barrel, Frail, Ec. 

II. At ſo much per Cent. or, 

III. By ſo much of the Groſs Wig bt, called 1 
I. when the Tare is ſo much per + ay as Almonds ; per 
2 as Oil in Candy-Barrefs; per Frail, as Raiſins, 


"Rule, Mult; ;ply the number of of = 7 aid B Barrels, 
Frails, Hotfheads, &c. by the Allowance e which 
Product Subtract from the Groſs, and "Colon no Tret is men- 
| tion ) the Remainder is Neat, c Ex- 


weil 


Pou 


. N LSed. 3: pe Reductios 387 
Ex. What is the Neat Weight of 38 Hogſheads of Tobacco, 


: Wl veighing Groſs 102. 2. 17, Tare per Hogſhead 0 .. 
tb. 5 | 38 | 
ke 1 N N 102. 2. 17 . 
le it. | 112 | 2660 

: 1297 
11497 Groſs | 
2660 Tare E 
3838837 Neat | 


Or which is more ſhort, tho' not according to Rule, Multi- 
jly the Hogſheads by w Dividing the Froduct by 8, will give 
the Tare of the Whole in Hundreds, Quarters, and 


Founds. | | 
. — S... 6 
- 103 2 . 17 Groſs 
8) 190 e 
IT 78 . 3 . 17 Neat Equal to 88377. 


II. When the Taræ is at fo much per Cent. and that, 
* 2 If an Aliquot part, or farts of the Hundred- 
eight ; g 2 | 

2 Figs, Almonds, Argol, &c. 14 
Caroteels, and Buts of Gurrans, c. 16 (per Cent. 
Oil in uncertain Cacks, &c. x <- 1 "NS 
Rule, Divide the whole Groſs by the ſaid part or parts that 
the Tare is of an Hundred, gives the Tare of the whale ; for 
ſuch a part of the Groſs muſt be the Tare of the whole, as 
the given Fare is of an Hundred. pgs. 
Example, What is the Neat Weight of 15 Barrels of Argo), 
Groſs C. 51. 2 . 18. Tare 2 Cent. which being the 
t 


8h of an Hundred, take the 8th of the Groſs for Tare. 


ry 


8) 51 = Ro, Groſs 
„ 27 4 00- 


2 —— KO — 


45 - 0 « 22. 12 Neat | 
Beez mi 


* 


388 O Neductior. See, j. 
Example, (2.) How many Neat Hundreds in 18 Quarter. 
Rolls o Currans each Groſs 8. 3. 19 Tare 21 l. 1 


\ 4 


CS REES : 
8 . F 6 IQ each 
— g 3 
26 , 2 92 
* 5 l 
3) 159 . 0 . 12 064. Groſs 
1 
3 „„ © WY SV 
9% 1 
29 3 909 . 04 Targ 
129. 4 ;* 02 >. xn Newt 
_— | He | 
For. 4 C Divide the Groſs by 550 and that 98255 
79 5 Quote by 4 Tars 


2. But if the Tare is not readily found to be an Aliquot 
part or parts of a Hundred, 
Rule, Multiply the Founds Groſs by the Allowance of Tare, 


Dividing the produtt by 112, the Quotient is the Tare of the 
A 55 . = 3 | 
Example, What is the Neat Produce of 12 Barrels of Pot- 

2/hes, each Groſs 203 l. Fare 10 l. per Cant. 
1 VVV 
12 „ 217» +, ww 
112) 24360 (217 2218. Neat 
75 196 rr 
840 „ 
. 
1 i III. 


Ea 


ginic 


to 3. 
irter. 
4*5 


I, 


. 8 Of Reduction. 389 
III. If the Allowance for Tarz is not by the Hundred, but 
cording to the Groſs-Weight as Sumach in Bag; Bales, or 
mnoots of Aleppo, Cyprus, and Snyrna Silk, &c. ſuch Tare 
; called, Invo:ce-Tare ; of which the Book of Rates, in the 


fable of Allowances for Tare, ſays, viz. _ 
Cyprus, and Smyma Sk. 
' | : . 
, about, or above 30907. C16 
Bales from 300 to 200 (allowed 14 


from 200 downwards + for Tare C12 


Tobacco from Virginia. 


_ — 

| ö C. and upwards) allowed (100 
Hogſheads From 4 to 5, | 99 
5 From 3 to 4, are 80 
Cunder 3 Hundred 70 


Example, what is the Neat Werght of 4 Hogſheads of Vir. 
ginia- Tobacco, weighing Groſs and Number d? vix. | 


N. G “ 291 þ -- NOR 
9 5... 0. 15S Tarefou nd 100 7 
4 3 . 2. IIC as above 80 

19 4 - e | 


Is . 0. o8 Groſs 112) 340 2 
3. 0.04 Tare 4 


13... | 04 Neat and ſo of Silk, Se. 


Alſo Sugar from India. 


In Casks and Caniſters, CL 

In Cheſts, and Casks, St. Thom. F Tare 1 
Tret, is an allowance of 4 1. per 194, on ſome ſort of Goods, 
(to the Buyer by the Merchant) for the Duft and Waſte in them; 
which when allow'd, after you have ſubtracted the Tare from 
the Grofs, the remainder is Stil or Suttle. | 


Rule, 


': 396 . _ Of Reduftion. _ Sea, y 2 
; Rule, This Suttle take out, and divide by 26 becauſe the 
b, e 
which Tret Subtradt from the Suttle, aud the Neat Remains. * 
5 Exam ls, How many I. Neat in 12 C. : 4 

Tare 2 4 per Cent. Tret 4 l. per 104? 3 4 124. Groſ; 


26) 2415 (54 C. . 7. 
8 | 112 
11 - wid 
7) 180 
25 + Tare 
I415 Suttle 
T Cle 
— . | Lond, 
1361 Neat bood 
| | 5 —— Ne 
to — and deduct Tret, | | en = 
Rule. Add 2 Crphers tothe Suttle Pounds, whi þ 8 
2 by 1 * 3 is the Neat — ph —_ * a 
Example, What 1 the Neat Meigbt Par. z T ag 
bacco, e viz. —Ä—à— n = alty 
SE | | 2 
E. 
mag 


. N? 


8) 424 Groſs e 
„„ e 


104) 37100 (356. Neat 
_ 
700 
E 70 
Cloff, is another Allowance of 2 J. weight, to Citizens of 


london, on every Draught above 3 hundred Weight, on ſome 
Goods, as Galli, Madder, Sumack, Argol, &c. 


Neat, is the pure Weight of the Commodity, when all giv- 
en Allowances are deducted. | 

As for other Allowances not ſo common, as Break; Dam- 
nage, Mc. the firſt being generally at ſo much per Caſk, Bale, 
gag, c. the other ſo much in the whole, can have no diffi- 
9 44 | eng 

Frample, What is the Neat Weight of 7 Hep ſheads Groſs 28 
C1 5. 19 J. Tare 16 per Cent. Break 8 per. Hopſhead, Dam- 
nage 98 5 6 | 


To- 


. 
eie 
2 — cg 
„ 06 - 14 
N? 24 . i”. 12. 5 
4 — . 2 . O00. © Break 
„ 2 18 » —= 8 5 
„ 15 


E 


— r 


— — — —ę— \ 


22 3 25. 13 Neat 


fk 


S 4 


: on. Of: Practice. 
In Oil the Tare is of two Sorts. 


(1.) On Candy-Barrels —— at 29 J. per Barrel. 
 (2.) On uncertain Casks — at 18 1. per Cent. 
The Neat Pounds of which are found by. the fore-going 
Rules, Bur to reduce thoſe Pounds into Gallons : 1 
Rule, Multiply thoſe Pounds Neat by 2, the Produtt 
which divide by 3, and that Quote by 5, gives Neat Gallons 
71. 2, making a Gallon. 
Example, Oil, Groſs 127 C. 3 q. 10 l. Tare 18 l. per 
how many Neat Gallons * 


* * —_— 1 
- * 
5 ; 
Sect, $i 
N 
j 


20M 


. 
1 ler, 
112 
1615 Trea 
n 1 ef U 
oh 7) .14315 Groſs OW _ 
dan ͤ 3 
„ 5 
22305 Tare . $22 88 
N — FT 
> - = "-', "22648 Newt Pounds - 
3) 24039 | 
5) 8019 \ ; : 
PEE — ; | | 4 he R 
1602 Gallons Pro, 
CC 3 Pa [wer 
7 — * 
Section . \ E 
brug 


Of, PRACTICE. 


& þ HE variety of this Rule may be reduc'd to theſe two 
Heads, vz. 3 5 

(..) In reſpect to the Rate or Price of Goods. | 
2.) The Given Number, or Quantity of ſuch Goods, 


Ot 


Sect, 4 RY . ; Of Pratt tet * 
5 . 15 FraQtioth, Orr, 1 


1 Nat an Aliquot ire zer d. & 1 
re- goin of the Price,c Between — "A — Bog 4 oh ' fo . 
en 7 * An 2 ot part of a 1 2 whether 4 
I Not an Aliquot part. Lor 5. _— 4, 
Gallon: * ee ge Pound nw: DE 
| C — a —— annex * 
N | t 


of the Given Nam: | 
ber, hea. T4 


ME * | 1 0 eee r . 
v in the 2d. Ghapter: A 3 2 

Treated: — ads, to which an ener is fr 

ball therefore — — Ain 

but A Table of fuch ence e an Aliquotpaat of ba 


, *14 A 
. Ne 1.0 5 $ 5» (BY Ky» 
, v 1 1 * * 5 2 
*p n 
þ 411 * $1 of 1 Weh 
y " L l « * y 
; reren a 1 1 4 
. p 8 25 9 * * 5 is 4 
þ *Y 2 . A +} * # : ” 
3 of a Pound; ©41 e 50 
} Y* v <> *4 vg \ \ 92 *L TY LET L ; 
I f . * ., 
* * 5 A " 1 1 1 
. We IS © * bh i 355 
1 IE - 4 yu A 4 1 — 
# n r l = # wy, *h 
: % ; 
Wag as OO . | 
14 *. , 


To When it is a Nasen ITT 
Rule, Meltip/ ply the given Number 55 the Ms: 11. 
Produt of which Divided by the Denommator, gives the An- 
ſwer i in the ſame —— with the A of which the 
Example, What comes the nr of 479 * of w 


brugs =, " 1 4 we ; ET 1 5-2 


— 

well en eee 
nnn . 0 — 
„r, 4.4 


———— 


Of 1 Anke, 24. 11 Ti „ 


ix Wi BS 001 
[ea An 1 part of 4 4 Sor 1 


+4 
: 
11 
s © 
If 


— r 


* 7. * 82 — — 4 2 
: — —— — 3 
ä — 97 ES Oo 1 


— — — 7 Ke 
— Foy» wee rd 


_ * 
* Re - 


1 


n 


8 * 
* "=O Ob K wg ogy, * ny 


— 2 2 2 9+ ee 
. 


Z conſiſting of a Digit and a Cipher. as Bol 


v4 fer Found? 


* 0 
WHATS | 
1 9 
FM „ 
un. 
Pr e nf d. 


by 80, produce Pounds. 1 


894 Of Prat ce. Seck. 4 
II. When the Price is Farthings only) 8 5 
Rule Reduce the Farthings into 3-*Pencas, which Divided 


OB PLL 4 
Example, Whiat- come 6472 Mui of Tape to, at 1 Far- 
thing, or 3 Farthings per Tard e.. 509 nom pd ‚οu¹ 9:27 


e & 
Fo. lee 114 


«A : RE , a 
6gqyz at 1 per ard 6. at 7 per Tard 
12)- ——6— — 43 ů 
, ; 5319 4 & 1 s 4126118. 
<a lo —_—— 
1 14. 10 [ 1 20 : o4: 6 
— —— 1 = 25144. 


* 
Ll 0 
oQ 


by any Number 
a'C $DOA 60. 40 Sc. 
Rule. What Pounds remain, turm into Shillings (taking in 
the double cf the Figitrerout off ) which Shillings being diui- 
ded by the Digit in the Diniſor, give the! Odd: billings; what 
Shillings remain from thunce, turm litemiſæ into Pence,. which 
divided alſo by the Digit, give the odd Pence ? and ſo in the 
Farthings. Otherwiſe, þ 2 I | 
What Remains in the Pounds, reckow/as Tens, which add to 
the Unite cut off, the Sunrof which divided hy half the Digit, 
ives Shillings ; what remains fuom thence} turn into Pence, 
which divided alſo by the half, gives Pente, &c. | 
III. When the Price is an Aliquot part of a Shilling, the 


| mo ri fi Ante offf: to Jon 21 53 
To value the Remarmaer. in Dividdg 


| Rule is, To divide the Given Numben by the ſame part, and 


the Quote is the Anſwer in Shillings, But ſince thoſe parts of 


' a Shilling are alſo the Aliquot parts of a Pomd. 


valued as — e 0 Wande 9 8 i n 0 
Example. come 472 Oz. to, at 4 d., or 8 d per Ox. 
61) 7a arg d. per Oz, 310) 7 t 4. per Ont... 
| = 1 Arr. ne 
nl Aoi <4. 16-8 ©... * 
IV. If the Przce be not an Aliquot Fart of a Shilling, as 5 
7, 9, 10, and 11 Pence... = OW 
Rule. Take the greateft even Part of a Pound, and for 


© what is wanting, take Parts out of that Part, which added to 


the other, 2 the Fat. ; <.. | 
Example, What come 645 l. of Sugar to, at 7 d. or ꝙ d 


Icy *+ 2 
,” © ww # 


4lo) 


ard 


: — — 
3 : Ff f 2 ; 


eck. 4. -of Practice 393 
flo) 6415 at 7 a. por Tun „ 00 6415 at 1 * 1 Prond 
i) 755 02 e ar 10 e 

4. 0 5 85 i, , | 


— 


A 18. N16. 2 Facir An, / 


V. When any Firthings are added to any _—_ the fore- 
mention d Prices, the 
Rule is the ſame with the fore-going! © 


mg 
. 
- 


Example, What come 735; Dozen. er- Nee, to, at 7 d 


or 6 d. 4 per Dozen ? 

4lo) 7315 at 6 d. 83 4400 7315 at 7 d. per Ox. 

7) 18 . 07 06. A. K. 18, 0% s 
A. ee eee 

20 2 os . e af 22. 19 + "+ | 


— * hed ” 
— 


VI. If it were here Tomtilred at ſuch a Profit i in the. Hilling, 
to know-what Profit per Cent : 

Rule, Divide 100 J. by the Parts that the faid Profit is of a 
Shilling, the Total a 3 ich 1s the An — 8 

Example, What - ey ben — d. Tor 7d. 
pu Si ng 5 F = c 912 


4 + 100 — = 4 10O * = 

I — [ 2 — 7 bY | — 

5 r 33-06. 08 3 + > L668 | 
8 {©1584 075 0 209 
1 — $t; NN * - 2 
37. 10 e 06 50 den 


Otherwiſe 4 4 4 being the 4, and 7 d. the r wy ; 
— ly 100 by the Numerator, and Divide that Produc 
he Denominator, — to the firſt 8 gives the 


. ; as d 80K 
1 | 100 I 
3 E 
8) 300 12) 700 
— ' | e EE . * 
Anſwer 37. 10 Facit 58. 06 . 08 | 
( ' — ä 7 4H | : 


8 
, 
? 
£ 
" 
[I 
4 
SY 
1 
77 
1 
x! 
Wi 
9 
+ 
1 
5 
£ 
a 


396 ' | Of Practice. 1 Sed 
VII. When the Price is any number of Pence, under two 
Sh zllings, as, 14, 15, 16, 18, 21, 22, Pence. 
8 Rule. Reduce the ſaid Prices either into 2d. 3d. 4d. 6d. or 
Ke and thoſe into Fonds at one Operation, Oy y the third 


Kul . 
Gallons . Buſhels . 
2751 at 14 d. per G Gallen, 375 at 154 & Buſh 
4 "30 +Þ: | OT e 7. 
1210 1925ʃ7.2 Pence Bl »y 8815 3 ber : 
oops 
Mal 160 . 99» 06 facit 23 43-08 . 99, 
" Dun WA 5 Pair = * 
7 at en ker me 736 at 184. por Pair 
1 .: 
1 "ol, . 3 | 43 22018 
Anf. 19018 bat, 55 04 
L EI at 22 FA ger el, 
715 at 41 g. wn L SIT i 
| _ & 3 
: FEM I vets 1 3 7 
go ns 1206) —_— 
— — — — 


„Facit en «IT « 3 Anſw. 84 OI . 03 


. * 2 


OI 


For 13 way I9 Pence, po) 
Rule, l ply the given Nu ater "the 405 Pence, (85 
| taught in Matt bBuation) which Produft- divided by 12 aud i. 
gives the Feet. ty 7 185 
* Examples. . 25 
| 4 of Gpper, at 17 d. l. El of Long dul, a 194 
463 479 | 
117 APA | _— x: 
_— . — = 
72) 7070 - - 12) 9101 
20) 615 r 2b 788 + 
Auſw, 32 13% l. 97% 8 5 


t 4 ect. 4 Of Practice. 1297 
two VIII. If any of the laſt fore- going Pricas had Farthings an- 
8 d, | — 
or Rule Then take Parts for the Pence amd Fart hinge above @ 
Bird ¶ Hilling, out of a Shilling, which added to the Given Number, 
the Total is the Anſwer in Shillngs ; as eh 
Example, What do I ſpend per Annum, at 19 d. + or 18 d. 


22 : per Day? Lr | 
365 Days at 19 d. each | f 365 Days at 18 d. 3. per Day, 
6 4 365 6 2 365 
| 74 es ˙ 006... 

: 45.722 22 09 . 4 _ | 

210) 53913 . 1. 2 2b $710 . 93.2 


29 13.1.7 10. 03» &. 


IX. If the Price be-any Even Number of Shillings as, 25 
6, 8, 12, 14, 16, 18, 22, CG c. 

Rule. A the Given Number by the half of the Price, 
ſetting the Double of the Unite-Frgire for Shilling. 


or 22 J. der Tard? 


379 at 18 5, 379 at 225. 


9 IT See M.. Ker- 


— 5 A | : — by > 4 
I Rule of to 
a he | _ ad cond Chapter. 


X. When the Price Is an Odd Number of Shilling. 


viding the Product by 20. 
Example, What come 796 Small Groſs to, at 13s. or 17 5. 
3 8 * þ 5 * 5 en iy RR 8 a i a 1 
f 1 EEE Cound. 
ng ea Bi. 5 n Il f 17 EY | 


517 . 08 85 676 53 1 
II | | 5 


Example, What come 379 Yards Broad - Cloth to, at 18s. 


Rule. Multifiy the given Number by the ſaid Shilling, Bi- 


o 
: — a 47 2 2 * 


13 
"4 
"4 
. * 
N 
1 
4 
= 
'3 
7 
8 
47 7 
H 
3 
7 
- 
W 
- 
7 / 
Tg 
7 
1 
. 
 . 
#4. 
» 
2 
: 
1 
1 
' 
1 
1 
£1 
41 
. 
* 
"= 
N. 
. 
4 
1 * 
4 
* 
4 
2s 
. * 
i 
. 
15 
1 
£1 
* 
11 
0 
4| 
** 
* 


| 
1 
| 
| 
| 
| 
| 
| 


— — —— 
— 


Ado woo 
_m»g yp 


* — — — — 
166 . ͤ 
. 
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Or rather according to Mr. Kerſey's 8th Head, in the Rule 
of Practice. 


XI. When the Price is Shillings and Pence, and ſuch il. 


* s and — are the ſame Figure. 

Rule. Multiply the Grven Quantity by the Shillings, tdking 
always the r 177 the Product for the Fence, the Total of which 
divided by 20, gives the Anſwer in Pounds. 

Example, \ hat come 731, Els of Holland to, at t 76 7d. 


or 114 24 per Ell? 


731 Ells at 75, 7 d. 731 Ells at 115. 114 
7 FL | 11 
P 
426 . N 670. OI 
2¹⁰ 5543 - „ n Sal. 
277. oz. % 3 : 4351101 


XII. When the Price i is between one Pound and two. 

Rule. Work after the manner of the 8th Rule, i. e. only fer 
the Money above a Pound, adding thereto the Given Quantity. 

1 What come 224 I. of 8 to, at 275. 6 d. 


z But the Price being - of a 2. work, vz. 


a 224 
2. 629 TJ 
| „ 28 8 — 
| E * N 
308 | | 


XIII. When the P. ice * a FraSjon a annex a, | 
Rule, Work for the Jence according to the fore-going Rules 
and for the Fraction, either value it as. directed in the firſt 


Rall. Or if an Aliquot part of the Money fore-going, take 
ſuch part for it. 


per 1 


2. 


dect. 


Example, (1.) What come 4791. of D — at 22 d. 2 


5 1 


es, 
firft 


take 


d. 


479 


1zlo) 52619 WW — 
— 8) 14327 
14. 11. 4 12) 179. 1 \ 
— 8 5 3 
Anſwer 44 + 13 101.4 14. 11. 
Example, (2.) How much Sterling for 74.39 French Crowns 


ee Ts 


2 6 | M;Ü ꝝ i” 
i 8 he 619. 18. 2 | 
z I 154. 19 . o7 

+5 19. 7. 05. 1 

Anſwer 02 10. T 


II. OF the Given Quantity. 
I. When it has Odd Weight or Meaſure added, 


Rule. Value the whole Number as before Direted, then 


take Parts for ſuch Odd Weight or Meaſure out of an Integer; 

Dividing the Given Price by ſuch Parts, the Total of which 

added to the value of the whole Number gives the Amount. 
Example, What come 294C. 29. 18/. to, at 10 4d. 


ter Hundred? © 
294 | 4. | d 
, . 4 * F 
+ 147. 00 2225 
4.18 11.5.2 
os og ＋ „ | 
152.04. 09. + 6.9.4 


II. When the Given Number is not of the ſame Name with 


he Inter on, which the Price is, — 
Rule. It muſt be reduc d to the ſame according to the Rulas 
f Xeon, AY i 


Ex. 


5 
9 
% 
4 
7 
£ 
4 
94 
= 
: 
* 
* 
Ll U 
4 
” 
x 
* 
5 
4 
©} 
N 
f: 
x © 
4 
: 
5 
1 
1 
. 
1 
1 
9 
14 . 
TY 
© 
#23 
9 
* 
* 
= 
BE - 
bo 
- — 
5 
+ © 
1 
7 
„ 
* - 
bk 
5 
1 
* 
: : 
70 
> 
' 
= 
Bis 
Li 
i 
4 
ww, 
& 
25 
o 
i 
" 
1 
4 
1 
5 
5 


1 

- 

: 

4 

| 
VB 
TH 
1 
7 
| 

; 
f 
5 


— — — 


_—_— 
* * 


4.00 Of: Proflice, Seft., * 
Ex. What come 49 Thouſand 10 L 11 oz. of Silk to, of 7 
to, at 17 f. 44. Per Hundred? 2 5. 8 d. per. OE? 

490 | a 1D , It 

=_—:- | 16 
* —— | 
1. 00 | 2) _— 
.. | 57 Ant, 22. 1 x6 5; ] 
ET. | — | Cl: 
. 22. 8 

III. When = 5 2 e annex d: 

Rule. Value the whole Number l to 1 tu 2 
afore going, and for the Fraction, Multiply the Price by the 
Numerator, and that P rodudci divided by the Denomiator 
gives the value of the Fraction, which 22 to the wake of 
the whole Number, gives the An wer. 

Example. What come 372 Ell + of f Bag-Hollond to, at 
55 10 d? 


. 


3 Ats. 
IV. When the Given uantity is of a ; Denomination ; 
| than that on which the 2, Bei 8 1 | 

Rule · Take parts for. the Ls Name aut of the Ga 
dividing the Price by ſuch — - ide 3; 

Ex. At 7 J. 10 5. per How mach s Gelb, 4 38 
Tun, what per Barrel? 3 d. per 3 2 

"0 Foo 9) 38:43 

— 
— n. 5 + = - > SEW 2 
Anſw, 1 s 'P . 7 

What comes 2 ceteris . to, At 1 of J. 7 5. 8 d. Hun- 
weight 44 1. * 94 ed? een eee 
8. cos $M: 


Anw. 0 '6: 0 
3 585 


ect. 4. 3 07 Prabine 40¹ 

The * of | borticular Goods in GOO... 

in the Book: of Rates, with wonwſe attd iq ery, 
Cafting up the fame. : 


I. Goods Sold by SixoScare t to the Hundred. 


4. Lamb-Skins, Barlings, Balls, Great, Middle and I; 
Clap-Boards, Pipe-Boards, Bow-Staves, 8 
Boards, Spars F all Sorts, Cod, Cole, Ling ; cn Sorts of of 
rock-Fiſhe; with many Sorts of Linner,, _ —— Sile- 
ſa, Iriſh, Muſcovy, Weſtphalia, Hannover, Ce. 
To caſt up Goods of this Quantity. | 
Rule, Take, half the Pence of the Price of one; which 
rives you the Value of 120 in Pounds,  Shillinge, 6 dec. 


K to, 2 


120 gh 
PI | being the 4 of a J. Sterling. , 


Exainple, What come 120 Ein of Canvas ah at 5 d. + pet 


El ? 
2) 5 
+> 14 Aue 15 5; 


5 029 Ar 7 i ea bos muck 
ach? | 


I5 . 10 Anſwer i j 1541 
NM. B. That you eſteem every Periny ch remains: (in. the 
3 ple) as. 20s. and every , 29's; "ts one Pu ig” a 
onads 
In Example the Fir, there remains one Prim, which roc 
bning 20 . and according ly a penny in _the-Givert 
Price for 10 4. hoth theſe maky” : . which divided by 25 
veg 1 5 4. and fo the Anfwer is foi TIP L * 


f II. Goods Sold by the Thouſand, an 


Paſts-Bpards Books, Tennis-Balls, Lem Oranges, 
= 5 b. Anden Park nes Pari-Tiles, yo, Lenin Baffel- 
4. too ps and Boards ; Quills, Lamperns ene, Ox⸗ 
„„ nes Yards, of Lift, Oe. | 


V 7 


— — PB mg — —— — — — = _ 8 
% 


402 Of - Prafi 708. Sees 4 $ 
Io caſt up Goods of this Quantity, 
Rule! Muttiph the — that one coſts by 50 2 and the = 


duct divided by 12, gives the Value of a Thou 
I000 


* % 20 5. 1 in”) . G 


Exomple, (1. What come 1000 of Hlanders-Tiles to, at 

3 d. 8 7 
p | | ; A I * 
| 3 | 


; we N HE 

Auſcer L 1 Jͤ BR. a | J 
Example, (2.) If .2.. 1000 of. Squirrel-Skins colt 11. 05 U. 
what * 2 e „ N 
11 205 FOI r 1 
4a | 
0 — o⁰ 

— | . 
2-5 per Skin, 2 


Ul. Goods Sold 5 the Great Groſs. containing 12 gal 
ws 6 5, or 144 3 viz. 


5 Silk-Points cn, ho 

Goods ny 1 

Rule, Multi ly the Ponce of the Price 1 one Dozen by.3 
lue of à Great 


Groſs in Pounds, Kc. to, 
i "oo | 555 
N = 1 * the 3 of a Pr ad Sterling: | 
| Example, (I.) What comes a ont gen 0 - alk Bars 
to, 144 17 | PIES 
E | col 


%% _ fide . ane 
3) 1 «1 n 85 


Qs 4. 


. By 
9 8 1 
Erample, (2) What comes 1 Dozen = when a Great 
Groſs coſts 7 J. 8 s ? 1 


-S, 2 * % 
* 1 © 2A ' 3 q «+ & 
* « 1 * , ; * p — x os 
2 - F 3 = - 
11222 . * * % ” * F * p 


£ > 
12 


to, at 
h hy ONE a. ELLA. | | 1 | 1 % . 
3) 37 - © benen e 12 4. n g 
5 \ ey "ot "7 


IV. | Goods Sold by the r Groſs of 1 2 Dana viz. 

Tobacco and Pepper- Boxes, Neſt and Tinder-Bores, Buck- 
les of ſome Sorts, Waſh-Balls, Ink-horns, Bodkins, ſeveral 
Sorts off Knives, Comb-Caſes, &Jc. - + 

Goods of this Quantity may be caſt up by the laſt preceding 
Rule, ſeeing there are as many particulars j in a Small Groſs, as 
Dozens in a Great one. 


V; ods Sold by che hoe gere to the Hontred. Fa 


Annotto, Capers, eder, Thrums, Ginger, Cloves In- 
dico, Croſ?-Bow-Thread, Pack-Thread, Kids or Goats Hair, 
Quick-Silver, Cotton-Wooll, English Hard Wax, Braſs and 
3 as Chaſing-Diſhes, OY Laver-cocks, 


To caſt up theſe Goods, 
Rule. Multiply the N of the Price of one Pound-Weight 
by 5 Aiuiding 2 Product by . | | 


, » « ” 3 , 4 7 111i 


055, 


* ' 


100 


0 being the + of a * ; Pr 
Example, c I.) What come 199 Wei ght of dane dan 
to, at 15 d. per J. 0 
15 = 5 | 
5 


— — 


2 iy Anſwer 6 1 . 


5 40 


utton 


Exam oo 2. What comes 1 Pound to, when 100 Pounds 
coſt 14 4, 1557 | ; 


— Cw 
— — 


Ggg2 , 14 


Nr 


m4 


* 
„ 
2 


>" 


b 
- 
. 
: 
} 
j 
: 
„ 
. 
7 
** 
5 
* 
7 
5 
1 
+ 
1 
bit: 
| 
. 17 
1 
1 
„5 
1 
2H 
1:35 
77 
i k 
7 
2 


Of-Poait tice = ; 
E 


12 
; — — 


-. 
— 


0%. 0 


Anſw. 35. 7 or 2. 11 d + 
To Value Goods ſold by che mon Hundred of 112 
Pounds to the Hundred. _ |, 4 | 
Rule. Multiply the Pence that one Pound coſts by 7, and 
divide the Produtt by 15, or multiply by 14. and divide by 30 
gives the Value e, being the 3% or 1 of a Rund. 


— — 
, 


Example, 1. What comes a Hundy 
r per Hund. OS ett 5 4 
| 1 
1658 dig at e 


. * 15) . 7 4. | 


| is N n 4 . 1.8. 1 gt: | F. il 7875 N 
Eramplæ 2. At 9 I. per Hundred what comes 1 Found? 
15 rr . ot | 


= * . - z ? of ; * # 
4 & 435 L 25 G x - 4 ot 
| I 35 3 : e £ ; j 7 
7 — % * 4 1 we — 1 s * 4 * * p * * 


» th 


11 I9 «7 ff rodeo: Me Tt 
Tor caſt. up Goods of this Quantity in mind, ſee Mr. Ar- 
ſeys 18th Rule of the 2d. Chapter. . 
Now if ir be further required to know what any Number 
(not excecding 5 Score) of the afore-ſaid Quantities in whole 
ſale-Irade (or any other) amount to at ay Rate, the moſt 
practical and eaſieſt way is by the following Rule. : 
Rule. Adultrply the Price of one by the Farts of the Given 
Cuynt:ty (as taught in Multiplication.) "> OR 


i 


Examples. 


— 


What comes 12 C. to : at At 4 8. 7 d. 3. per Groſs 
71, 11s. 8 d. per Hundred? what comes 46 Groſs to? 


Tan 


Of Eci. 0: = 


1 11 8 8 4 74 
+ WS: : N 
5 7 8 n - - 
9I . 00.0 23.01. 2 
3 . 15. 10 1 ; 9 
M 10. 08 t. 
— — N ; = 04 = O7 24 
— 


What comes 2900 to, at 
21. 14 1. 7 d. per Hundred? per 


23 Hundred at whine 5. 7 d. 
ade: 


tertain Price, It be required to know — Quantity of Goods 
can be bought for a certain Sum of 

If the Preze be even Shillings, 
2 Add a Cipher to the Pounds, and divide by + the 
rice. 
be Example, 1. How many Ib. ox. and drams, can I * for 
ole 479 l. at 6 s. per Ib? 


oſt 3) 4790 or. dra. 
Anſwer, Ib. 1596 . 10. 10 4 
FT Example 2. 720 4 per Tard, how many Tardi Quarters 
and Nails, can I buy for 315 J. 
J 31590 
1 — Tards * | 
roſs | 787 «Þ 75 *. ” fon 
0? At 4.34 f Þ 1 Add + 
8 : 3 
2 | 
7. 44. 17.4.5 What 


10 09.0 


.. 2,46 8 4 Z 
3 wwe 11 
8. o3. 09 10. 15 . 065 
2 5-05 
"8a - 37 » Of = 1 32. 06 0; 
2 . 14. 07 | = 
79. 02 . 11 


If in ſtead of knowing the Falue os Worth of Gans a at a 


* 


— —ñ—̈œ IIS A DIS nny, h. 


| the Right Hand) 1s the Intereſt for a Tear ; From whence lis 


466 Of Simple ert. Sea. of 
17 


What coſt 1 Pound _ IG 5, fo 8 d Add: the price. . , 
1 
E a op 
: Anſws- 25 . 0 
What © come 47 Pounds to, when 2 colt 6 has e. 8 d. per 


Pound? 
zlo) 447 


— — 


- 


- C 


N Anſw. I « If «'4 


| How much can T-buy for 11 d. when IF'Þ TY ox. * 112 
11) 24. II dr. 


181 a — \ 


Anſw. 2. 00 . 143. 


" 22 Yards colt 57 l. what i is that per Yard? 9 


11) 57 
. Anſw. 5 *Þ Er 
Here I divide 57 J. by 11, ſeeing there is the like FRY be- 
tween 11 and 57, as there would have been between 220 and 


1140, che Product of 57 by 20. of « 
SECTION. OO. 


of Simple INTEREST. 


T O find the Intereſt of any Sum at any Wo. for any Tims 


given. ] 


I. By Months. 


In this the Fear is taken as containing 12 Months of 30 
Days each; which wants + of a Day, and therefore the pre- , 7 
ciſe Intereff cannot be found by this riethod. "4 

Yet becauſe tis ſo much inuſe among Traders, fo little dil. 
fering from truth, and ſo1 eady in opefarion, 8 ſhall give three 
ſeveral ways of performing Ve, | 

The firft and uſual Way : | 

_ Multiply the Principal by the Rate of Intereſt per 

t. per Annum, and the Product 1 off two Figures on 


fe ond for any Time TY 
Exam- 


eck. 15 Of Simple n N as 
Example 1. What is the Intere of 479 l. 185. for 2 | 


479 . 18 
= 
d. per 1919. 12 
| 239-19 
1159.11 by EE ag 
| 20 CY 
I 57 — 
1191 
13 1 2. . 4. 
1092 | 21 . II. 105 
4 | $71 | 2 
5 3168 | nſw. 43.03. 0945 
and Example 2. At 6 per Cent. per Annu a 
of 571 m 5.5. for 8 Monti by 8 : tas = the Intereff 
571.15 L * 4 
„ - 23g .0608 
23  17-03.00;2 
5 - 14.04 . 0 
Tim | | — — — 
12 Anſw. 22. 17. o. 1 
* 30 „ T2 Sag | 


MN Note: By this Rule, Brokage, Commiſſion, Proviſion, glo- 
re | | 5 wn, £T091/10n, &. 

7. rage, Inſurance, &c. : are work d, having no 3 
dif- rample 1. Unto what eomes the Commiſſion of 3 56 l. 172 
hree II d. 2, at 2 + per Cent. EEE SCE TT 4 7h 


1 © 4 


* 4 - 
— . - 4 
. i 
* - * 
f . 
f — on 3 59 
* ; z 
. 
— 


„ Of Simple ae, 


359 7. v1 . 


a 8 — 0 
＋ 419. 15. I1 , o 
129 . 18. II. 4 
- 
6149 . 14. 10,2 
20 
— — 
9194 

2. 


7 


— —ö 


þ 


- 
F g \ 
$ . 


” I 5 4 | 8 | 
Example, 2. At 1 + per Cent. what comes the Brotay of 


1987. , 11s. 7d. to; 
41 198. 11 7 
49- » He = 2 


2448 4 5.1 
„ 
"Is 47 
3 
ele 


—̃ ͤ—ͤ— 


2195 


But Queſtions of this nature are more cociy.; and readily 


work d by this 


Rule. Divide the giuen Sum by the Aliquot part that the 
* or Brokage, f 100 J. As. for In. 


vate of the Com, 
— in the laſt 


mples. 


Example 1. The Commiſſi on being 2 per Cent. which is 


the goth part of 1007. Therefore 


12 Anw. 21. 90. 7. + 


+44 


_ 
* - iis 


| 


4lo) dud Ws, II d + 


— 


Anſw, 6.09.11. 
Example 2. The Brokage being 1 + per 
Soth part of 100 4. Therefore 


4 
＋ 


Cent. which is the 
8lo 


at < 


e Simple-Inzereſts | 
34 rae 115. 7d. 230 +3 34. 
455. * * o » 07 1 125 kk TH 4 09 
The ſecond Method. LAT 
Rule. Multi ply the Princigak, by. the — of lol. for 
the Time — and the rodut? (friking of two eures 
m the Rig ht- hand) is the Anſ wer. 
Example 1. What is the — of, 479 . ig 4. for two. 
Years, at 4 per Cent. per Annum. 
The 2 of 100k-for na yuh, 3h, e Gul 
mann 38 7111101 | 1412 Way: „ 
+2 151: 78. ola 18 10 35 EASE: 4 21 Yer! N TH 
xp „ln A. oe c 
— — — — 
45 : 43 19 's. oe „eke 5 | 21 ft; * 
3 e "Gf 0 ob 1 30 7 IC fs) 


4 8 "I . * % 
— - l : '4 | a 5 1 4 * * oe . | a * 4 . 1 1 : 4 
„ [i 1 4 0 © + e V * 
2 3482 K i Yi a 


ern . „ IS mel 
4 6 * | 1. 0D ys 
8 1 ebb 84 Rein & 20 ar 211% brept 05 23; E 


180 3 n N I 5 $9) Is iT \ * iT pe 1 


5 „266 Anſw. 434. 0345 G9 % 4 | 
Exel le. What is ie nie of 571 L 155, for 8 | Moithy 


at 6 per Antum? + — 

4 6p Gong of OL Fo 8 Months, af 6 per un: 1 4% 
Therefore . | aha Tx TDI 

57 K 155 „ d 124 # 1 


3 


bi I "7 if 
[ * Y * Ry * | F . 
22'87 1 0 
A _ EE * — 
253 a, - - 5 2 
. 2 4 * * 5 168 8 


+ K 
1 


1 * —— 6 ; 8 6 a 
: - 4 189 1 1 * . y A * * 
** * 5 14 * . 'L ” 9 TSS. * 1 * * * ere 
— 
: 17 40 | 
M © # ” 
had a . \ z i EY 
* ” - * % ? * - w 1 
ä =; e 5 
$ | Col | 
0 . 
— We 
- 
1. . 
„„ „ « 2% 


: _ 15 4 nt * 
— BW 6 l 7 1705 7 6 Wet 


410 Of Sinfle rel. „ See, 5. gect. 
Nate. If ir be for 3 Months, at 5 per Cent. per Anuu u the 
vou need only gd. "If £57 P, ncipet to it Self, working as "a Ex 


fore directed, 8c. © per 
| | The Third dated font bd From nt 
| Rule, Since the by 77 of any 8 | 
at . $ per Cant. for/ 120 Months. 8 0 = | 
155 yo . 
# juſt fo many Shillings as it hes Pounds... Therefore: - r 


(1) What is 3791. 155. for 12 Months, at 5 per Cent? 
(2) What is 4161. 125. 6d. for 10 Months, at oa per Cent? 


| 2b 3719 15 210 4116 . 12. 6d. 
Anſw. 18.4% 9 Anſw. ——_—_— cc Fe 


(3) Wlat is 4271. 135. d. for 20 Months, at Cent? 
(4) What is 927/. 115. 3d. for 15 Months at 4 NW 
2b 4217 . 13.9 21) 92h. i 3 


8 
Anſw. 21 3 8; . "Bp" 

Hence, to find the Intereft of a 2 Principal, for any o- 
ther Time. 


Rule, Take parts, for the Time required, out of the Time 


ed. 

Thus, If the Intereſt of 3791. I 5s. for 12 Months, at 5 per 
Cent. is ſo many Sul inga, then for 6 Manghs, it is the 3 of ſo 
many Shi liner, or ſo many S7x-pences ; and for 4 Months the+ 
of it, 510 man Groats, as the Frincip al has Pounds. _ 

Example hat is the IE af 2 115. for 4 Months 
at 5 per Cent. | Ae 

2) 2719 . ; 


3) [2 19 R A 3 


Anſw. 4 
Example 2. What 105 Kue of 1 of 1 1 Its, for 2 Monte 
at 6 per Cent. 


zlo) 1917 . | or £1 
8 - I» „ N Ma 
— — — 


Anſuo. 1 . 19. 6 


Exam. 


a 3. 4 e Simple Intereſt. at 
then | | 


e. Erle 3. What is 451 L. 27 . 10 d. for's Manths, at 4 


per Cent? : 2 | 
+ 0p) 4900 20% 05 in 4h r 0 


Via 053. 


**» —— - 


g 0 5 ck — 0 | | * 57" + 
„eee $0 26 4h fs wi att 5 + 

Example 4. What is 279 l. 11s 8 d. for 7 + Months, at 4 

r ( ent * wen? : , f Crd nel 3 : i 15 . 3 _ 4 


pe - SE 2 Be +. P 73 0 1 
== 5 + 20 279 11. 8 E * 4 
t? *. 2 ; 2) 13 19 7 4 ' 3 a a 3 P N 
| 514] x2 if A 34:7 3 ci. 
„ For what odd Money is adjoin d to the Principal, value every 
= 75, as Ja d. and leſſer Sum in nee Fx 5 oy 4 N_ 
SECTION VL 
' Os 2 e | 
II. Intereſt for Days. 
ime 
To find the exa& number of Days, between any two given 
per I Times, without any Book or Table. ; 
| lo This is done, by carrying in Memory that old Diſtich, viz. 
Ie + Thirty Days has Launer, April, Funs and Nov:mber 4. 
Fat Feburary has twenty eight alone; all the reſt have Thirty 
one. | 3» | | | 
5 And according to this reckoning, the Lear contains 365 
Days; therefore, for Inſtance, 
To find the number of Days between the 7th of Juns 1791 
and the 15th of September 1703: Say thus, : 
From the 7thof June 1791, to the 7th of June 1703, is 365 
the | | . | | * ” 
Eh | | 730 
or two Fears. | 
From the 7th of June 4703, to the end of the fame 
The. i uh —31 
| i Then in ; Auzuſt 31 
From which; to the 15th of September, is ——15 
11. | 


Hhhz G& 


412 O Simple Intereſt, Sek 
So that from the 7th of June 1701, to the 15th 2 ; 
of September 1703, is 7 2 N , © Days 830 
Note, That 1 Day muſt be added to every 4 Years contain d 
in the Time. For every fourth Year, being Leap-Tear, Fe- 
 bruary has then 29 Days. I 
After this manner may any number of Days, even to + or 
3 of a Day, be exactly and-readily diſcover'd. Now 
Io find the butzreft of any Sum, at any Rate, for any Num- 
ber of Days, obſerve theſe two General Methods. 
| Firſt Rule. Multrply the Pence of the Principal by the num- 
ber of Days, and the Produbt by the-Rate of Interæſt for 4 
Dividend, which divide by 36 500, the Quotient is the Anſwer 
he ine: ot ener 
DO nerwiſ. 7 Take the Product of the Fence of the Principal, 
Nit by the Days, for a Dividend, and the Quotient 
36500, divided by the Rate of Intereſt, for a Diuiſor, ans 
the Quotient of that Diviſfon is the Anſwer. 

Ex. 1. What comes the Intereſt of 192 7. 14 s. 10 d. for 834 
Days, ar 5 per Cf. per Im. 


i”. 


| 1387740 9 


. . 
rr Ta 2 
. 5 r Sy — y C 1 *4 "$ 3700 4 ; s FS. x L | 

— —— M 

* Ki 5 
* W Y "o , 4 "a > 7 . , C- 
| i 23 3331 6173 157 3739-1 28394140 - 4 » 

*F1 * 9 d i * * R , » * 4 : 1 
. 88 5 c 


L : 
4 1: * - 

® 1 + 6 , | 3 vie £0 

*. 4 * a 2 — — _ - — — * + * 4 4 k L BY 


* 


3565loe) 1949707100 (5259 


ER | 947 4318 . 3 
. 8 21.18. 3 An 
JF T4 > T1 9117 81 48 I NT 1 Laps 33 EY 
. 9 — 2 3457 8 Corning 48 

7-5 


2— 
* py 1 


A. 6. pn, Of Simple Intereſt. 413 
Ex, 2. What comesthe Intereſt of 3117. 13 4. 4d. to, fot 375 

t Par WW Ong per Annum. 

aind : 3110.13 5. 4d. 


20 tg 72 : b 83) 23562000 (3873 
231 88 262. 9 
7 16. 2.9 
20790 pe 
nigh e 

The cond, "ich 1 rec eceiv'd from my Friend Mr, 122 
Snow, is: 

Rule. Multiply the Pence in the Principal,” the 
Number of Days, divide the Produtt — by 7300," andthe 
Quotient it the Intereſt, in Pence, of that  Frinzrpal,, for. 
that Time, at 5 per Cent. { 


1 vans the Interef of 1921. 14 « 10 4 foa$go a at 5 pe 
Pa 1 F 


F a 4 1 + a * . 
„ * , 5 4 s 2 * 4 1 » 
> # F . ; et, » 6. * RC | * 


* & >, 


* 


„% O Sple Iwenſt, Sea. ov 
—_ 


3853 
| 8 
a 258 
| ae 
1387740 
3570064 . 
93100) 381941140 (5259 Intereſt in Pence. 
5 yy 1 9 AE 5 per Cent. | 


— | Che 


7 


o 


434 3 | | fre F: 


691 D the In 


ooo Fx. 


fm { 


Whence, to find the Intereſt of the ſame Principal, for the of a 
fame Time, at the Rate, of 3, 4, 5, 6, 7, &c. per Cent. The 
AI ſo many Fiſths as the Rats of Intereſt exceeds 5: Or Nur 

SubtraSt ſo many Fifths as it is Ieſi thans, 3 

„Tue Fifths of any Number are readily found, by Miu/trp/y- 
. ing dou'l: the Numsrator, and cutting off the unite Figure of 
A A . FT 

' Becauſe ſo many Ffths of any Number is the fame with r 
twice ſo many Tut of that Number. | N nb 
Now 5259 d. beinz the intereſt of 192 J. 14 5. 10 d for n 
830 Days, (at 5 per Cent. as in the laſt Precedent) let it be 
required, to know the Intereſt of the ſame Principal, for the 
ſame tine, at any other Rate, ſuppoſe 3, 4 2, or 6 per Cem. 
per Aunum, then, viz. 


5299 


ft 6. O Simple Intereſt. 


Ex. 1. A, or 3, being ſubtracted reſts 
Tue Intereſt likewiſe in Pence, at 3 per Gent. 


Fx. 2. One Tenth — reſts the 
Intereſt at 4 + per Cem. 


Ex. 3. -4, 4, being added, gives 


the Ince 5 Oo per Gent. 3 
And the! ike for any other Rate whatever, 


 _ 51 Of Exchequer-Notes ond Take. d 


Chen of ſive and twenty Pounds did formerly beax 
ire Farthinas, but now a Penny per Day Intereſt, _ 

Tallics have been at 6, but now at 5 per Cent. per Annu, 
the Intereſt payable every 3 Months. 

Example, Unto what comes the Intereſt of two 251. Notes 
ton the 27th of November 1702 to this Day, being the 4th 
of anyaory 1714? 

The Days found, according to the direction given in the be- 
inning of this Section, are 403, which at 24. * Day Intereſt, 
b 31. 75. 2d. as, . 


1210 4013 i 
In 7nd 15; Ban 
Example, 1. What is the quarterly Intereſt of a Tally, viz: iz. 
for Numb. ** ſtruck June 11. ak an 5797 at 6 pet & 
be 


259 


Of Sing ten $ 


— Oey ———— —— a 


Daw: 
| 289 . 10 
A WH 8 4 — — 
0 . - 4 7 » F 
a GAs * bh = g N EE: A 68; T0 : 
2 a > b% * © Js 5 | 
8 - +0 
C72 2710 ally 0 
1 ; | 
"ne" * | 
A, © a 
+ — 
* — > + 8 40 
» 4 
— ea 7 


| 3 1160 Anfa w. 8¹ 135. 84 5 

Example 2. What comes the Intereſt to, until the oth. of 7, 
nuary 1702, of two Tallies, the Number, Principal and Time 

| of whoſe Orders are, viz. 


Ne 3081, from Auguſt 551702 fot —_ 55./at 6 per Cent. 
Amum 
20 
= 18283 
| | FS | 
211 83 — 11 
„ inl 219420 | 
„ 3403 aſs 
— 
658260 F 
0 787 12 4. 438840 
| {dope OT : 
„r * a | — — ud 22 n 


755 1147566160 (1570 


417 2314 
| 525 12) 18864 
l 146 15712 
1 i | 6 78.12 


0 * 6. _ 07 _— Intereſt. 41% 
Cent. per num. 4 1703, for 379 . 10 5. at 5 per 
f | 3 


7599 
12 
91080 
3 233 
273240 
273240 
\ 182160 


33) ) 212516140 2907 | 
662 242 


1 996 3 5 


1 * — 
* —_—_ 
I i L T 7 
\ As 
7. 
6 ; 
«ah; . 
— Wa > ent of wo 3 
c eee 7 
— — Age © 3 roy of Big, ir oe 4 | 8 
Pos | 


— 
— 


Simple Intereſt, 


Serving at an 


ba, | 


IMC, 


y Rate for any T 


„ 


* ” 
2 non a ads 


— 


i 
*. 
I — 
* 
« * 
7 
1 
o 
U 
- [ i 
* 
ä — —— ——ñ—ñäͤẽ — — —— — —— U — — 


— . — — —— rng — o— > 5 — —— 


b. 


O AU 5 


At 3 per 


a 
” we - 


„oocos 2192 : 
„0001 64383 45 
„000216577 

„000328767 
,0004 10959 | 
30004931 50 


000575342 


| ,000657534 
,0007 39726 
,000821918 
„000904 109 


„00098 301 


„00 1068 493 


0150685 


5001232876 


001315068 
001397269 
901479452 


„001561644 


01643835 
001726027 


001808 219 


01890412 
„001972602 


500205479 
5002 135986 
02219178 


„002301 369 


002383551 


9002405753 


„002630137 
„002712328 


500279452 


„002958904 | 


| 


Cent, A 


000328367 


7 
0004383 56 
000 547945 | 


,0007 67 | 23 


,000876712 - 
5000986301 
00· 205479 


„001534246 
20016438353 


„001 253424 
„001863013 | 
5002082192 


5002 1 91 7 81 


5002301370 a 
| ,00241 0959 | 


5002 520548 


50025301 37 
002739 


500284931 5 


002959904 
500 3068 493 


003178082 


5003 3 9725 0 


00350694 


„00361643 
503726027 
„0333 56 16 


00945203 


lii 2 


000109589 
20002191 78 D 


At 5 per 
5 

„000136987 
7 000273972 
5000410959 
„000547945 
5000891 
50008 21919 
8 ,000958904, 

5001232971 


„001369563 
5001 506849 


„002191781 


„002328767 
005465753 
5 ,002502 749, 
\ 00273926 
02876712 
50030 73798 | 


„003 28767 L 
003424657 
„00356 1644 
„003698630 
003 833616 
5003972603 


4004109589 


,004240575 
00438355 
,004 530548 


2904657534 


9204794520 


200493157 


419 


5001643835 
„001780822 
„0019, 808 
„0020 4794 


/ 


At 6 


- 


n wr mo ν 


At 6 per ] 
Gent. + 


„000164383 
5000328767 


000553150 
bos 10753 
„0008 2191 

,000g86 201 


| 00 115068 : 
50013 560 
„001479452 
"201643835 
8 5001 8085219 N 
1 001972602 
002136986 1 
002301370 


700246 753 
7002630013) 


7002794520 : 
| 00958904 


40031 23287 
,003 <87 671 


003452055 
003616438 | 


003780842 
0039 232 54 


004.0938 = 


„00. 273972 


| 5004 38370 


0046027 19 
004767123 


00493 150 
"005095890. 


006260273 
005424657 
005 589041 


005753424 
| 003917808 


Intereſt. 


At 7 per | 


Cent. 


| 001917181 


„000 383561 


5000573344 


„000757123 


4000953904 


„001150685 


001342409 1 
,001 534246 
. gool7 26027 


„01917808 
„002109589 
2202301370 
5002493150 


5002684931 
7002976712 


002 068 49 3 


00360274 


2002452054 
2003 C43 835 
5003835615 


100427397 


5004 219178 
90044 0959 


70046 2739 


004794520 


004 A301 
1005173082 


5005369863 


2005753424 
5005916205 
006 1.6786 


,0C65 205 « 7 
„05712328 


2906904 109 


At 8 per 


Cent. 


— 


00021 178 
000438356 


500057534 
5000876712 


2001095890 
500131 5068 


,001 5 34246 
5001753424 
001972603 
002 91781 
5002410959 


8 10026301 37 


„002849315 


5003068 493 


„002287671 


5003 306849 


5003726027 
003945205 
5004 164382 
004 383561 
004502739 
5004821917 
00504 1097 
005260275 
00 5479452 


„0056986 30 


1005917808 
006136986 
006356164 
5006575342 


300679450 


00 7015668 


5007232876 
5007452054 
„007671233 

007890411 


* 
„ 2 — 
* n a x 


— 


At 3 


ed. 


t 3 


At 3 per 


Cent. 


00304 1096 


,003123287 
,003205479 


187671 
ax | 
003452054, 
003534246 
0036. 6438 


53698629 
„ 


„00386 3013 


„003945205 


54027396 
2 a 


8 

004591780 
001273 972 
004356164 
044383575 


5004 520547 
004602739 — 
5004684931 


5004767123 


- 004843314 


931506 
— 3698 
500509 1 
005178082 
00 52602 73 


3005 342465 


424657 
22 6849 
005 585041 


„005671232 
5003783424 


05535615 


Intereſt. 


oc 054794 
1004104 163 


„004273972 
004383567 


„004493150 


„04602739 
$ 100471 2328 


$004 82 191 7 


004931 50 


9504 egg 
= 150684 
200 52C02 73 


,005 309852 
1005479452 
005 589041 
500 5698629 
005806218 | 
„e039 17 807 
„006027396 


006136985 
,00624657s 


06356164 


006465743 
7006555 342 
"006684931 


50067943 20 


oc 904 lo 


,00701 3698 


033287 
god hrs 
2007 342463 
2007452054 
2007561643 
007671232 
2007780831 


At 5 per 


Cent. 


005 06 8492 


2005205479 


5005342456 


9452 
pet 4p 
2005753424 
,005%9c41 x 
»0C6027397 
,0C6164333 


„006301369 


2006438356 


5005575342 


,006712329 
006849315 


. 006986301 


»007123287 
007260274 


5007397 260 


007534246 
007671233 
007808219 
007 94520$ 
008082192 
oo 219178 
008356164 
008493150 
5008630137 
5008767123 


0 


rr 


008904109 


5009041 o96 


17009178052 


„00931 5068 
004432053 
00958904 l 
4009726027 


At 6 per. 


Cent. 
„06082191 


„006 249575 
oc 410959 


„006575342 
„005739726 
061% 


007068493 
007232876 
007397259 
007561643 


„07726027 
,007850q10 . 
5008054794 


„008219178 


5008383361 
„08 5347945 
5008712328 
5008876712 
00904 1093 


„00920 5479 


009369863 
„009534246 


,00; 093529 


,00; 863013 
,010027397 - 
010191780 < 
,010,56164 
010520547 
50140684931 


010849314 


- | g2110T 5698 
- 011178081 1 
1 4911342465 


011556849 


011671232 


— 
. n — ai 


Intereſt, 


At 7 per 


Cent. 
007 095390 
5007287671 
0074794352 


3007671233 


5007865013 
2008054794 


2008245575 
; 2008630137 
5008821917 
509013698 


009205479 


20093972 60 


009559 
009780821 


500997 2602 


1010164383 
010356164 
1054708 
010735725 
01 o? 1506 
011123287 


01131 5068 


011506849 
5011693629 


2011890410 
5012082191 


01227397 


012465753 


012849314 


01 30495 


| 913232876 
5013424677 
013616437 


: Sea. 7 


At 8 per 


- Cot.” 


,008 109599 


5008328767 


08547945 
„00876712 


„08986301 
„009205479 


009424657 


009643535 


009863013 
„5010082191 


| 9010301369 


,010520547 
„010739725 
0 rc 58904 
„11178082 
5011397259 
5011616438 


012273972 
912493150 
„012712228 
501 293 1508 


5011835616 
5012054794 


013150684 


013369862 
013589040 


01 3808219 ; 
. 9014027397 


20 4246575 


35014463753 


014584931 


014904109 


35015123287 
„015342465 


0155616433 


At 4 


* 
"ly | 


era 


1 


— 
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— —_ 


* 


— — — —_ . 
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Intereſts 


= 


g 423 
At 3 per | At 4 per | At ; per 
E Cent. Cent. Cent. 
72 005917808 00%] 009863012 | 
73 „oO o 008000000 „ol 0000000 _ 
74 „026032192 „08 109589 „010136986 
75 06164383 008 219178 5010273972 
76 5006246575 009 328767 „010410959 
77 | 4006328767 ,008438356 010547945 
78 006410959 „08 247945 010684931 
9 006493150 0086 57534 | | „010821923 
2 9006575342 „008767123 ,010958904 
$1 06657534 | ,008876712 011093890 
92 „006739726 0898630“ ⁴ 5011232877 
83 „0068 21918 009095 890 5011369863 
834 | 006g04log | 009205479 „011506849 
8 | 006986301 „009315068 5011643835 
86 „007068493 „009424657 5011780922 
87 007150685 „009534246 | »0l1917808. 
88 | 4007232876 f ,009643835 2012054794. ' 
89 ,007315068 | ,009753424 ] 7012191781 
go {| 3007397260. 009863013 2012328767 
91 5007479452 0099 12602 5012465733 
— I Months — ] — Months — Months - 
3 | 3207500000 ,010000000 012500000 
6 | 015000000  ,020000000 »025000000 
9 | 0225000 | . ,030000000 5037 500000 
w | Tears, &c.- | ears, &c.- | :; «Years, &c.- 
1 030000000 504 000 0500000000 
12 | 4 037 50 | 9050000000 - 5062500c00 
14% | 9045000000 ,060000000 207 5030000 
12. 5052500000; {| . 070000009 5087 500000 
2 | 060000000 ,0800000c0 | : ,Icoocooo 
24 5067 500000 09000 | $F42500gco 
2+ | 90750c0000 f ,Toocoooono : 125000000 
24. ws 0 250 0 ,1 y1 10000000 #1 37500000 
3 9095000000. . | 120006000 3150000000 
34 097500000. |. 130000000, e ,16250c@00' 
3+ »1 05000000 | yI4cao0000 . 317500c000 
3} | 112500000 | 150000008; . ] ; 18750000 


W 9 w 
une 


080 
. 


pom Is * 128 


+15 


* 


1 


* 


. 


91 * 


Ws 145 


K 
9 


I/ At 6 pet 


1 


Cent. 


I'S — 


— 


a : 
$052000000 


012164383 


5012328767 
5012493150 


12657534 
„012821918 


5012986301 
„013150685 
50131068 


5012479452 


| 013243875 
„013808219 
5013972602 


014136985 
„14301370 
5014455753 


„014630137 
| 1 nap 


14958904 


 — Months — 
4©15002000 © 
034 000000 
: 4045000c00 
Tears, &c.- 
,0600c0000 
9075000000 
, 3090005000 
 ,105000000 
l 200000c0 
513500 %“ꝗq 
3150000000 
| 5165000000 5 
„I S8ocoos oo * 
. 41 95000r 0d 
2 OOO 


(1 


| 


"Intereſt. 


At 7 per 


Cent, 


2 


7 


z014009C00 
501419178 
5014383561 
2814575342 
14767123 
501438904 
3015150685 


013342466 


015534246 
015726027 


015919808 
5016109389 1 
1016301370 
3016493150 
016684931 


5016876712 
5017068493 


, 017260274 © 


2017452054 


,035000000 


,052500002/ | 
Tears, &c.- 

07600 00 0e 
087500000 | 
,1050c0000 
„12250000 
00000 


51400 
,15750co: © 
41 75200: 05 
»1925000c0 


„ 1000009 
3227 obe | 
„245 cob005 

+ © 2262500000 


5 3 99 * 6 
L y 9 
. 
© o 
, 1 
" 
8 q 
: f 
. 


At 8 per 


Cent. 


"= 1 
— TT" . "I 


5015788821 
0 16000000 


5016219178 
5016438356 
016657534 
016876712 
,017055890 
,017315068 
307534246 


2017753424 


2017972603 
„18191701 


01841095 - 
20156 30137 


018849315 


019068493 
„019287671 


d 501906849 
„019726027 
1 0199 20 

Months — 2 45 5 
,017500000 _ 


Pe 1 


-04000d000 
5060000000 


* 


Tears, &c. 


* — 


2 20000000 
,2g0006000 . 


 ,260000000 


, 230000000 
| 2390090000 | 


Exp 
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Be Explication. 

The firſt Column of every Page being Time, againſt it ſtands 
the Intereſt of one Pound for that Time, at the a er Cant. 
ſpecify'd on the top of the Column, and at the fame View you 
have the']ntereſt of lol. 1607. 1000. and all in one Line. Let 


the Intereſt of 50cl. for 73 Days at 5 per Cent. be required; 


5 


reed A WY wn, 


7 


„ . - * ee rr 8 _, WO 
” ” WF 1 ” 4 W | n 


5 a 419 
c 733 3 
F 10 K k k 79. 
I 
*I : * 2 9. 
* 4 - 


turn to 73 Days, and agaiziſt that, under che. Nag 


it appears that 


e af 5 per Cont. 
d W 5 4 F £ | * 


891 9 


* 1 


ee 3 021 it gi U el air 
ä J. 2 5 * f 1 6. Mit] rn 181A Ss, „4 3.4 - 
1 is ON a. 0 197 2 1 RT op 
10 is Aar 3 8 n 
1 J 10. n . Or %% Ft i101] 02 * O N12 | 
— 2 2 | FJ <4 7 44 
100 1 1er 0 00 „d 
' 6 V 2 
6 e ee, e ide Neon 
1 | 1.11 = 1. 02. 2. + 


55 15 i 04 at 30 12181 211. at 
So that one Pound after that, manner in 7 nd to be the 
Int ereſt ef an 1001. at 5 per Cent. per ys OT 65 Days, 5 
times that Money, to wit, 5, muſt therefore be the La of 
500. . Again, if the Intereſt of 1117. at the ſame Rate and for 
the ſame: Fime were required; take the total of the above Sums 
for an Anfwen being 1.110r 1. 2s. 2d. +. So that let the giv- 
en Principal-be. what Number of Pounds, Shillings and Pence 
it will, it may be either taken in Parts as 1117. above, or by 
Multiplying the Intereſt of one Pound by the given Principal; 
ſo that no Sum at any of the inſerted Rates or Time can require 
more than one Multiplication. ' And although this is calcula- 
ted only for 3 Years }. beyond which time fimple Intereſt ſel- 
dom happens, yet the Intereſt from thence for any longer Time 


may as eaſily ark} readily be found, . 

 Examplle i. Untv what amouhts the Intereſt of 791. 155 | | 

for 6 Years + and 73 Days, at 6 per _ per Annu, „ 
* ears 0 | 


Js Arte lan of 5 — | 


+ *gj02 the Intereſt of one Pound at the given Rats - 
_., , . and Time, which multiply d by the Prificis 


Sterling for the Pieces on which the 


4 * 5 a -- 
4 3 5 . 
* * 7? 1 1 * 4 » ? 1 * * * * ; 1 
1 11 14 FY 1 & \ + Fr; f % 


2 1 " * 08 1 1 12 2 1 f F 
WIOWT +1 »1!7 1: 31980 
4 *+ . 
y * 1 
e 4 i 9 7 14 8 Fang 3 7 5 a a 1 
EE-N Ds * - # + - 8 # 


on 2 14, 3205999 Anſw. 321. 015.24, 
- Likewiſe may theIntereſt of any Sum at any other Rate per 


- 
= x i 
” 


Cent. whatſoever, be readily found according to the DireRions 


in the laſt Head in the Rule of Intereſt for Days. | 
Example 2. What comes the Intereſt of 4321. 10s, for 1 
Year at 4./. + per Gent. per Annum. 7 5 
Firſt take the Intereſt of one Pound for tge ? „ 
iven Time at 5 per Cent. per Annum, which is 5 0625 
From which Subträcting WW 
. 5 por Gout. - ey: 
©. Moltiplyd'by the given Princip“ 432,5 
© A 255 * 15 I IE TI 5 
i 97 7 1 8 | | 74 22500 


* : IF 
Fl ; * * 
F < = & A. 
8 * * 1 
＋2—x— 6 


1 nd 


a , 


28 Anſw. 241. 065, 06d, 1 
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| * 5 9 

fFi3 

* 

* : 5 
- 5 * . * 
$ : | 4 © > 7 * 8 
> 0 * s 3 5 F » 1 
f * - oy . 4 - 4 * — * 4 4 
* CY - 1 £ : 
; : 5 
/ © — ! ; * 8 27 
6 * 4 : 
* , 
0 ; * * 
* . 8 * 3 K #3 7 * % 4 : % £? 7 | 5 1 
%. , Ay © : 
? $2 A Ew 7 , * , 4 # * 
98 , a ! { 2 ; ' o 
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a. IN London, and throughout England, Accounts are kept 
terling, and are caſt up as 


in Pounds, Shillings and Pence 


Flemiſh and French Money are by 12 and 20, and the Exchange 
made with all places by Pence, z. e. giving fo many Pence 
zxchange is made, ex- 


cept. ,, 4 7 Ws ® 
I Portugal, and with it in Shillings and Pence, og their 
Milrea. | | 3 5 | 
_Y | 4 A K 2.7 


0 


—ñ ee. — 5 


Set. 8. © Exchange. 327 
2. Antwerp, Hamburg b, c. Countries bordering upon 
— and Holland, ald with them by the Feu 20'S 
Sterling, 
5 foeland, and with it by the Hundred Pound. 
I. The principal places where the courſe of Base is 
ſettled, and in what Denomination they exchange” with _ N 
London, you may find in the 3d. Chapter of Mr. Rerfoy' J = 
' Wl pendix;; but the places:t> which there is a more confiant 
per ¶ of Exchange from London, are 
ion In lah. 
Genoa, Leghorn, Venice, &c. 
or 1 i Genoa and Leghorn exchange with London by the Dalla, 
or Piece of Eight, Venice by the Ducat. 
Genoa and L2ghorn keep their Accounts in Livres, Solz rx: 
Deniers, 5 Livres a Piece of Eight at Genoa, and 6 at Leg | 
3 The Par of the Dollar, or Piece of Eight, with London is 


54 4. Sterling, 
In Spain. 


Madrid, Cadix, Billoa, &c. 

Exchange alſo by the Piece of Eight» 

The Par being the ſame as Genoa and Leghorn. 

* 

Lisbon and Oporto, &c. | 

Exchange on the Milrea. 

The Par abour 6 5, 8 d. , Sterling, 
n France. 

Faris, Lyons and Jane, e 

Exchange by the Crown. | 

But keep their Accounts in Livres, Solz and Deniers. 


12 Deniers 205 r | f 
12 Folz —7 I Livre | | | 


3 Livres Crowns. © 
The Par of the Fronch Crown with London is 2 6 4. 
ſterling. 
In the Neth . 
Antwerp, Bruſſels, Amſterdam, Rott erdam, Hom 


burgh, &c. 

xchange with London by Shillings and Pence Flemiſh, Ac- 
counts are in theſe Places, kept in Flemn/ſh Pounds, Shillings 
and Pence, by ſome. in. Guilders, Stivers an! Pennicks. The 
Flemiſh Pounds, *Shillings, and Pence, are divided as oux 
Money, viz. one Pound into 20 f. and one Shilling into 


= d. But, 
5 Kkka 16 Fen- 


- 


Pl 
75 


"Exchange 


156 Pennicks,) - IStiver f&E | 2.534. + ma 
: 6 Sti vers, 8 45 41 [Flemiſh Shilling 1 0 495 pra 
20 Stivers, | Guilder I | 23: Qz4 pay 
6 Guilders, . FPG: 8 Flemiſh Pond. 2 'S 2 12 Ar 0 Cre 
30 Stivefs, [Common Dol. i 320 0 and 
300 Stivers, 6 IF Dellar. 8 3. 9 6. Ru 
5 4 Stivers, 3 Ducatoon S664 374 


Ihe Par 3 the Flamiſh Pound: 5 Pound Sterling, is 
33 5. 44, But the Courſe of Exchange may, and does vary 
ſome Shillings. * 1 
6 Jn the Arithmetical Part, or colin als df Exchanyes, I hall I 

only inſtance” in thoſe with Francs x. Flanders ;. tor as cha 
London exchanges with Frauce by the Pence, fo it does with all I ai. 
places in Spain and ah; and as it eqhanges with Randers, be 
at Bruſſeli and Antwerp, fo it does with Germany and Hol. 4 
Tan}, at Humlupb and . Amftardawm, &c. by the Pound for 
Sterling, for their Flemiſb Shillings and Pence © mu 

French Fixchange. ; * 

The moſt common ways of caſting theſe up are two, v. 

Rules. Either multiply th» ginem Crowns by the Pcs of 
Exchange, taking -parts for the Furthiags; (if any bs) 
otherwiſe, | 

Take the Aliquot Parts for the Pence of the Exchange out of 
a Pound, dividing the. given Crowns by tbofe Parts, _ Tetal 


of which is th: eee £ 
Example. How much Sterling muſt 1 pay hers bo receive in Re. 
Fronce 479 Crowns, Exchange a at Lo d. Sterling per Crown, 05 
41 ny 8 . 479 C 51 | fe 
1535 155 5 2395 
1 = TR nf, : 
bJ 2) 24908 | AIG (203-340 | 
£447 3; | TE 25 20715: 8 aue 


1031 I 5: . 3 9 1 14 | 
bös that zn Eiihang ges matte wich e pon... the 
Ducat Dollar, Ditdiodn? Florin, Milrea, Ie. aue 
work ad after t the ſume manner, _ are no mary than fo 
wy. a „r fo «> EY © many 


, > 


2 


Þ 
+ 
0 
0 
+ 
85 


* 


dect. 8. Exchange. 429 
many ſeveral Queſtionz in the Rule of Three, or of 
practice; for if the aboye Crowns were Ells, Cc. you muſt 
pay as much for them at ſuch a Price, as Sterling, for ſo many 
Crowns at ſach Exchange. If the Exchange is at ſo many Pence 
and a Fraction of a Penny, ſee my ſecond Example of the 13th 


Rule in Pragtice. 
. Of Flemiſh Exchange. 


Firft, To reduce Sterling into Neem. 
Rule, Take the Aliquot parts for what tha Rate of the Ex- 
change is above @ Pound, dividing the given Sterling by the 
ſaid Parts, the total of which, with the given Sterling, us 
the Flemish Money. | „ e 
Example 1. One in Antwerp delivering Maney by Exchange 
for Londonat 35 5. 6 4 Flemiſb per pound Sterling, how much 


muſt he pay there to receive here 597 . Sterling ? SKI 


10. $97 
5 +. 580 
6 . 149: 05 
ä 14: 15 - 6 


Anſwer. I. 1059 : 13 : 6 Flemiſh, 
Example 2. A Merchant at Rotterdam has a Bill drawn on 
him for the value of 673 J. 16 s. 8 d. Sterling, Exchange at 


33 6. 4 d. Flemiſb yer Pound Sterling, how much myſt he pay 


there? 


103. 4 673:16:8 
3:44 3360 18:4 


1 3 —— ͤ K...... 
Anſw. 1123 J. 1 f. 1 & + Flemiſh 1123: 01 1 4 
Szcond/y. To reduce Sterling into Cuilders. p 


9 


Rule, which Flemiſh Maney vaudtiplydy ... 
Example. If 397 4 155. Sterling | at 34 C. 84. 
Hemiſb re A Sterling, ere emitted to Auiſtardam, how 
many: Wh ©; nes £96. may be received at the laid 


: . ; - ** 
ys F 


Rule. Reduce the Sterling to Flemiſh, by the Fore- going 


Exchange 


19 £ 55 
| F 198: 17: 06 
F ' JO 2 32-2 
13: 05 02 

| 689: o8 : 08 
Guild, Stiv. am as — 
j} ſw. 4136 : 12 .. 4136: 127 

_ Thirdly, To Reduce Flemiſb to Sterling. 8 | 


Role. Reduce the given Flemiſh Sum, either into Pence, two 
Pences, three Pences, Groats or Six-pences, 8&c which make a 
Dividend, then Reduce the Rate of Exchange to the ſame, 
which take for a Diviſor, and the Cuots of that Divifien will be 
the Anſwer in Poundi Sterling, ths Remainder being valued 
accordimy to Mr. Wirgate's 5th Ruls of th? th Chapter. 
Example 1. A Merchant at Bruſſels delivers 579 l. 101. 
Flennſh, Exchange at 35 5s. 6 d. to receive at London one 
Pound Sterling, How much Sterling muſt he receive? 


Ex. 
bang 


35:6 579 l. 105. 
2 e 
; 71 71) 23180 (326: c9: 06 + W 
| 88 5 | | (whi 
_— fart 
„ 2 We L R 
Anſi. 326: O00: 6 | part, 


Example 2. How much Sterling uf be here paid to receive I #4 
in Hamburgh 836 l. 8 s. 4 d. Flemiſh, Exchange at 36 s. 8 d. mult 


Heæuiſb per Pound Sterling. | _ 
Tr 22 2678 B36). Br 44 * 
110 501815 Groas Th 
r hb nk nf BE 
Fourthy, To reduce Guilders, Stivers and Pennicks inte Ster! 
i e 


| Rule. Reduce the ſaid Guilders, Stiners and Pennicks into 

Faces, tuo Fances, or Groats, which divide by the given Ra'e 

of Exchange (when reduced to the ſams Name) and the 

Quotient will be Pounds Sterling. | = RY; 
Nate, That 40 Flennſh Pence make one Guilder, 

Example 1. A Merchant at Retterdam delivering - 489 

R | A. 


A. = Exchange. | 437, 
wild. 10 Stiv. 8 Pen, for London, Exchange at 35 6.74. 
demand how much Sterling he may draw the Bull for? 
r 4x +4 x Ol | 


49 $9581 (139 : 10: 8 
e 


— ; 


* 


"obo 
ct 
9 0 


4971 , 55 
? 228 Anſw. 139 : 107 $ 11:27 C GN) 25 
1 Bus 1 85 Ur . A 1, Cuildent. Mito; 
hange 36 5. 4d. Flemiſh per Pound Sterling ?: 
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. 
* . 
* KEE 


»3 % 4 As 2] 4 4 


” 
- 


— UÜ—— 


109 Groats 


; : | — bw —4 2 5 j 1 aN 7. '# 
1000 4 1 
109) 43725 (401: 21 11 
0 , ; — - ? 45 1 ö 
a K 125 rin 


* , 4 9. 1 
* 1 5 . 
60 1 4 1 4 
% 14 . 1 « 
7 a wa * 
R ; k ' 1 . ** 7 
. " 
1 : * FS 1 
x 0 
" * 
Or more ſhort. n 
L * * * ” 
x 


90 f OfTATLONC - 3£51% 
When the Pence of the Exchange are ſo many, as that 49 | 
(which are the Flemſh Pence in one Guilder) is an Aliquot 
part thereof. . | 3 
Rule. Divide the Guilders, Strvers, &c. by that Aliquot 
Part, and the Quote is the. Ster[ing-Monzy in Founds, Shilling's 
eive ¶ and Pence; but to reduce Sterling into Guilders, Stivers, & 
8 J.  ultiply by the aforeſaid part. 5 
Example 1. How much Sterling, at 36 s. 8d. Flemiſh per 
pound Sterling muſt be paid for 1587: 10 Stivers 8 | 


a FOR = * 222 ads = — , , , 
5 1 2 4 - 1 * þ ** — q . 
1190 1587: 10 2 3 / 
7 a» . CT 3% * 89 — * 8 
1 4 1 k i - 2 * 14 * * . 
— - Vc, Tad we 5 : i % 6 


* 


** + £ ' 
EX * . *-A LI 


-:1:11; _T445706 34 af Anſw. 144: O6 : O4 +. 
| Example 2. Exchange at 33 f. 4 d. Flemiſh 55 "Found 
into © Sterling, how many Guilders, Stivers, Cf c may]. duw for 


- 


179 J. 175. IQ d. Sterling ET? WE 


Rate „ : 3 179 : 173 10 
the \ Guild, Stiv. Penn. 1 


14 
54 bs 


> 
2 


\ Anſw. 1798 : 18 ; 05 1798 : 18 . 05 
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432 Parbange. Se. 3 
Hie note, That when the Rate of Exchange is at Par, they 
the Proport on between their Money and Ours, is the faint at 
between their Cloth-Meaſure and Ours ; . for as froe of their 
Ells make three of Ours, ſo, at ſuch Exthange, five of their 
| Flemiſh Pounds make three. Pounds Sterling, or 500 l. Flemiſh 
_— a. ECO: * 
. Of Gain or Loſs by Exchange. 


Note, That when Exchange is made with Itahy, France, 
Spain, &c. with which, as aforeſaid; London Exchanges for fo 
many. Pence, for their Pieces, the gain thereby is ſo much the 

more, by how. much the Courſe of Exchange runs low; be- 
cauſe it is evident that I can receive more Ducats for 500 1. 
when the Exchange is at 53 d. than at 56 per Piece. 

But when 1 remit for Flanders, or Holland, with. which 
London Exchanges on the pound Sterling, the higher the Ex- 
change is above Par, the more we have the advantage of Gain ; 
for according to reaſon, I may receive more Femiſßh Money for 
1000 J. Sterling, when the Exchange is at 36 s. 8 d. than at 
35 5. 44. for at 35 s. 4 d. I gain but 2 s. per Pound, but at 
36 s. 8 d. Flemiſh, J gain by Exchange 3 f. 4 d. for every 
pound Sterling I remit. | 


* 
. 
* * 


Decimal Tables for FLEMISH 
Exchanges, at the moſt _ uſual 
Rates of. Exchange. „ 
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# © ©, 


6208333 
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4 DECIMAL TABLE 


The value "of: 


Poutds Flemiſh” 
in Pounds * | 


ling; | 
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5233766 
97217616 


3 
185567 
«6169665 
46153846 
6138107 
6122449 
5 6105870 
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416666 „6091370 
6458333 [ 5075949 

65. 566 066C606 

541666 * 5045343 
8583333 f | 6030150 

I | 6015037 

666666 46. . 
3 |. 5985037 
P73 <<. 5770147 
6791666 | 39553335 
4833333 5940594 
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5083333 
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for Flemiſh Exchanges: ett. 9. 
The value of 


Rate of 
Exchan. 
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„ The Value of 5 


pounds Ster- 1 Guilders in 
ing in Guild, | Pounds Ster- 
Er. Ilias. | 
9. |. 16416666 
9 625 . 10389610 
9.68 .Æ; [160362694 
9867 [10235916 
9 77 . 10309278 
9 72 [16283775 
9.77 140256410 
9.775 10230178 
988 10204081 
9 825. 0 10178116 
9.888. 10152282 
9.877. 110126581 
9.99. . -Iololcle 
9 49254... | -I0075571 
9.95 1110050250 
9.975 10025051 
IG0 o % aol ems cd 
10.025 09975061. 
10.05 .... 09950248 
10.073 .*. | «09925558 
10... o Soo 
10.125 09876541 
10. 150 09852216 
10.175 09828011 
10.2. 09803921 
F iq 5N, - OFTEN" 
10.27. þ -097560C6 .. 
10.277. 09732360 


097087365 
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7541656 
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7833333 | 
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758333 
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8166666 J 
5208333 . 
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1 .84166466 
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- A Decimal Table. 


The Value of 
Pounds . 
ling in pounds Þ 
| Flemiſh. 


The Value of 


Pounds Flemiſh 
in Pounds Ster- 


ling. 


— W 


ROW 


3797101 
5783132 


5769230 


5755395 
247 
5727923 


5714285 


5700712 
5687309 
5673758 

5660377 
5647078 
5633802 
5620609 
5607476 
5594405 
581325 


5568445 


5555555 
5542725 
55729954 
5517241 
3504587 

5491990 

5479472 


5454545 
5442176 
5429864 
541760 


5456970 


435 


* [- my * Flemiſh Fechavges. 
| Rate of „Tbe wales of Ponnds: 
3 Exchan. | Sterſing in Guilders: | 
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Vow CES of EIS. 
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The value of Guild. 
ery in — Sterl. 


- wx __—_— 
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09661835 


09638553 
. 09615383. 
09592325 

ATE 
09546538 
09523808 
. 09501186 
209478681 
09456263 
09433961 
09411763 
09389671 
09367681 
09345793 
09324008 
09302325 
09280741 
09259259 
9237875 
09216590 
09195402 
09174311 
9153316 
09132420 
09111616 
.09090909 
9070293 
89049772 
9029345 


Se 
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= Rate of - The Value of The Value of 
Each. | Pounds Sterl. 1 Pounds Fl. in 


A in Pounds Fl. Pounds Sterl. 
4. t d. 2 | | 1 


85 #d vs > * lets 
26541666 5393258 
8583333 [ 5381166 
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8666666 (3357143 
8758333 5345211 
57522 [35333333 
8791666 5321508 
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8875 — 5298013 
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9083333 I 5240174 1 


27. 


* 
* 2 


. 


12 | | 
= |, SOD 


„ 
OO 
Vo 
VI 
wo 
— 
— 


—_—] [| 
9166666 5217391 = 


— 
1 
| 8 ' : 
; : 7 
; 4 . 4 
* . : 
| . 
* = z 8 4 a | 
1 * 
\ : in 
1 * 0 » 4 P 
n ? . 4 * 0 
* 0 o 
» * 
, . s 


Rate 9 
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Rate of The Value of | The Value k 
Exchan. |}  PoundsSterf. | Guilders in 
. Guilders. Pounds Sterl. 
379 — 11. 1 - 09009009... 
"8 -- 11. 125. 08988763 
2 | 11 2 15 51 60 | o8 9686 10 
3411. 175.8948545 
411. 22. 08928571 
J 11. 2275. 8908685 
6411. 25. [08888888 
7 | 11;. 275.. | 08869180 
5 6 1.3 088495 56 
9 11. 82 08830021 
c2.þ + 8810571 
Ni 4 08791208 
38 108771928 
a e. 58752735 
5 122 — 7 08733624 
\$- | | 08714596 
| „ Wor © £98 5 | 08695651 


„ The.Explication. |. 
The $1 Column ſheyys the Rate of the Exchange from 32 
to 38 . 4d. and is extended no farther ; for a regulation 
being made of the Coin, tis not probable it will ciſe higher, 
or tall lower than thoſe Limirations. * 

2. The fecond Column on the Left-hand, ſhews the value of 
Pounds Sterling, expreſs'd in Pounds Flenn/h, whereby, at the 
firſt view, you diſeern what is the amount of 1, 10, 100, 1000, 
85 to ten Millions of Sterling, in Pounds Flem:/h, at any of 

he inſerted Rates of — For Example, if the Exchange 
is at 38 5. 2 d. One Pound Sterling, being Equivalent to one 
Pomid fifteen Shill 


appears, that | 
a4 per 1 i 
10 J. Sterling makes 17: 11: 8 | 
109 | 175 : 16: 8 Hem 
go -  - 1758: 6; 8 &c, | | 


* 


ing and two Pence at one view ; therefore it 


al 


: c. annexed, - you are to multiply the Guilders correſpondi 

& the Rate of Exchange by your 'Sterling-Sum, as —— 
directed; ſo 132 J. 195. Sterling, Exchange at 35 s. 2d. 
will be Sund to mage 1397 Guilders, 17 Stivers, 8 Pen- 


— 


| Owe, 1 1 | Exchange. | | 439 
all which Flame Moneys are found in the Line againſt the 


= 


faid given Rate of Exchange: But if the Sterling-Money, or 
which the Value in pounds Flemnſp is Fequired, conſiſt of odd | 
Pounds, or have Shillings, Ic. annexed ; then multi ply rhe | 
Flemiſh Money, at the given Exchange, by the Sum in Sterling, 
and the Product anſwers the Queſtion. Thus 67 l. 10 . Ster 
ling, multiply d by 1, 75833, the Fleunſb Money at 35 : 25 
3. The third Column on the Left-hand Page ſhews the value, 
or amount of pounds Flamiſb in Sterling, after the ſame manner 
as the ſecond ſhews the value or amount of Pounds Sterling in 
Flemſh Money: . e 
32 | For Inflance, 1 


At the aforeſaid Exchange of 35 1 2 d. I ſee that one pound 
Flemiſh being Equivalent to. 5687209, or J. 11 4. 4d. 1 


Therefore 10 Flem. makes 5.687209, or 5: 13:9: ( ling 
5 J 6.820, or 56:17:6: (very 
and 10 ,, 368.7209, or 56814: 5: I near 

But if your Flemiſh Money, the value of which is required 
in Sterling, conſiſts of odd Pounds, or have Shillines, Se. 
annexed, Multiply the ſame by the Sterling, as before directed, 
and the Product of ſuch Multiplication anſwers the Queſtion ; 
ſo the _ being at 35. 2 d. 1377. 10. ot | 
Flemiſh, multiplied by .5687209 Sterling, produces 78 J. 
19912375, or 78 J. 4 5. f Sterling. Bin 

4. The Fifth Column, or the ſecond on the Right-hand Page, 
ſhews the value or amount of Pounds Sterli ag in Guilders, or 
what number of Guilders I ought to receive, or pay, for any 
Sum of Sterling, at any of the inſerted Rates of "as e: 

At the aforeſaid Exchange of 35 6. 2 d. it appears that 19 
Guilders, IO Stivers, and 8 Pennicks, Are equivalent to one 
pound Sterling, as likewiſe, that 5 


Guild. Stivers J. | 
is: 0 7, jane - 163. 74 
n = ©. in 
to 1000 


10556 | 
ity che Seling-Motiey is in odd Pounds, or have Shiſlings, 


V. The 


"= „% & —Enchange, | Seftlg 


V. The laſt Column ſhews the value ef Guilders in pounds 


Sterling, — how much Sterling I ought to receive, or ay,” for 


—— 8 cory of Guilders, | at any of the Perl es of 
change 

So at — aforefail Rate of Excha nge, Biz. 28 8. 2 a. one 
Guilder _ worth -09478681, or 1. 10 d. 4 2 9 — 


Therefore. | 

; : þ. 4. 4. 45 | . 

10 make 9478681; or 13:11: Sterling 
100 9 . 478681, or 5 $09: 6:4 WE, | 
SM 1 or : 4 — near 


5 Guild. Stiv. Rus, 
So 1327 : 17: 8, Exchange at 75 4. 2 1 deen — 
4 09478681, amounts to 132 10 g. Sterling, as above- 


Note, The reaſon of the Tables being Caloalated ſo — 
is, That you may be more exact in lon | 
bk you'll ſeldom have occaſion to make uſe o — * —— 
or ſix Figures. And the Dots placed to the Right-hand 
are inſerted for the more eaſie, and ſafe obſervation of 
large evein Sums. But if the caſting up of odd Sums 
ſhould be thought as troubleſome to be effected 'by theſe 
Tables, as by the common Method of — them 
(cho in all caſes performed by one — 5 
F - even Sams moſt commonly happ 
emitting by Exchange, the uſetuln aloe of of theſe Tables ables 
will be l manifeſt, | 


of MEASURING. 


T IE various kinds of which, are Three, vix. 
I. Lincal, calld (by Workmen) Running Meaſiere, in 
chat i it reſpects Leneth only, the parts of which, are 5717 


12 Inches, ) (1 Fat, 29710 
3 Feet, b I Tard, inn 
161 Feet, )( I Rod. 2 in 
| I. Sa- 


* 


. — — — — —— — 2 


ged. 16. bx | 441 


II. SupeFficial, or Square Meaſure, in that it reſpects 
Length — Breadth , the parts are, via. 
41, inches, ö t Foot, 


72 inches, a Foot, 
36 Inches, | [ of @ Foot, 
48 Inches, * 5 + of a Foot, 
18 kncber, H a quarter of a Foot, 
272 4 Feet, x Rod. | 
Ws 136 Feet, | ils a Rod. 
I 226, " «SC 2-9 WY > Tara” 
Note. That in dividing by 272 4, which reduces Supe 2 
ciel Feet to Square Rods, Workmen take no notice of the 


: of the Foot, dividing only by 2725 which gives the Cons 


tent a little to much. ö 
III. Solid, or Cube Meaſure, er ang n Breadth 
and Thich Who 1 parts are, | 


-M Superficial Meaſt ure? | 
A General Rule. 


Multiph 8 Length by the Breath, er 1 Had ic. 
the Superprial Content. | 


beende 


For if a Lins, F B, being divided into any number of 


equal Parts, be moved conſtantly at right Ang les with ano- 
ther Line, B C, divided into any other number of ſuch equal 
Parts, 3 are in, AB; it will, when advanced to any pait 
of, B C, deſcribe, thereby as many equal Squares as there 
are Parts in it: And if moved on farther, to the next Part, 
it will deferibe as many more Squaret, and fo the ſame num- 
ber of Squares will be as often deſcribed as there are Parts in 
the Line, B C; and conſequently there muſt be as many 
pac in the Surface ace, made by theſe Lines, as there are 
Uni | in the Trodat of the Parts of the two Sides. * 
Mm m Now 


-> 
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m mee — — — 


* 
4 * 
— ä at 6 es — — —— 5 


— — — n n 
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Now the Square of any thing is found Unc fore ways 
vix. 
1. By Decimali, 
2. By Aliquot Parts, 
3. By croſs Multiplication: OE 
All which I ſhall promiſcuoully uſe in the following . 
ples. But the latter of tlie three is us d by moſt Workmen, ex- 
cept Glaziers, whoſe Foot being Decimally divided, they caſt up 
the Content of their Work by Decimals.. 
How to Multiply by the two laſt, Ke my 4th Head in Multi- 
plication, 
Note. The Content of Work, 15 given either by the Fort, 
the Yard, the Square, or the Rod, VIZe 
1. By the Fot. | 


Glazing and Maſonry. 
Dimenfions are taken i in Feet and ale, the Content given 


r foot Square. 8 
it : In Glazing. 


Example, How many Feet of Glazing are there i in that Pant 
of and which is 4 Feet 5. and 2 Feet 42. 


- 1 
* m 4% 


10,890 Anſwer 10f. WE 

. In Maſonry. 7 45 
Example. Sapp oſe a Turd pau d whh Free-ftons; vie Lon 
22 Feet 4 Inches, NOS. 1 '9 Feet 7 n 12 many Square 


Feet „ a 22 


Ex 
take 
Feet 


W A r 


2233 


; — 5 ye Feet I. Part 
437 .4,, 4 Facit. 7.4 4 

But if only the Breadth was given, and i were required 
how much in Length will make a Foot Square, f ſee Mr. Kerſey 5 
51 Queſtion, of his 10th Chapter. 3 

IE By the Yard. | 

. Jim! Painting, Toywry, Plaiſtering, Sea] £17 t 4 909 

Dimonfions are taken in Feet and Incbes; but chis Content 
py in SMuare 77 ards,: found by Sy the * Feet 


Ways 


am- "ey 15 Painting. | | 
„ ex- | A Feet, Inch. 
aſt up 4 ir luc 7, The Fight of a Room being 12 . 4, and 84 

Feet 1 bes x about, h ow. many Square Tard. "Þ % U 28 6168 
ſulti- 84 . 11 about „264 | 

| 12 : 4 high ir 5 
Foot, %% ——— .. 
aw nn 
8 


6 1 


9010 1047 . 8 8 22. feet. Inch. part. 


Been 


116: 3. 3.8 Anſw. 116. 3.3.3.8 
oyner 

pant Example. How many Yards,of Wainſcot, does that Room, 

take up, whoſe Height is 12 Feet 3 Inches, and Compaſs 104 


Feet 6 {ever 

ICE "feet. inches * 0 
„ 9 12 . 1a | 
1248. © 1 
24 06 f | 
16 26. 1 | 
; - —— — 41 
6s n 9 1280 . 1. 2 0 ler. fa. Inch. part. | 

i | 142 . — 4. na. a2 


Mm m 2 Plaiſtering 


Meaſuring. . 


444 
; Plaiftering. 
— 1 How many Tards in a Going 47 Feet 4 Inche a 5; 
7 Parts Long, and 18 Feet Broad? 
| 47. · 4. 5 lon 
4 
8 3 " 
Runs 0 
94 . „ 2 28.6 Tar. ur ick 
a Fatit 94 6 10 «pos 
Under this Head you may farther note, that if you multiply 
the + part of the Zangth, by the + of the Areadth, the Produt 


will: be; the: Content in & 


111. By the Square. | 
Partitioning, Flooring, Roofing, Tiling. 
Dimenſions are taken in Feet and Inches, but che Content 
or Value is by the Square of 10 Feet, done by — off two 
Figures of the Superficial Feet towards. the Right-Hand. 
Partitioning. 
Example, How many Squares are contain in that Work 
which is 199 Fe get 10 Inches, in Length, — 10 Feet 7 Inches 
high 2 
* 1 199 . 20” 
10. "> 15 


= PL 
* * * 
1 
t a ans 1 
4 — * * * — py 
* 
1 F $ 4 


21,14 , 20 , 26; — feet, Fay * 
Anſw. 21, . 14 . 10 . 10 


From which ſometimes the Content of Doors and ether Va- 
Cancies are e deducted. 


{ 84 
* ny; 


| Flooring. * 4 


Exayn: „% A Floor being 49 Feet, 7 i art. lon 26 
Feet 6 N, _ Tow many Se 4 2 T's. * 


Þ 
N * 5 % 
* * 4 9 * 
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Se&. 19: 
& 10. 


Yerds, it being thi fame. to . 
2 of Linezal as à of Su perfected Meaſure. z 


49-7 - 4 


b 1 5 £ 25 5 0 


Lise 13,14. 8. « 4 
© 1 Roofing: 


* Da an * 18 feet 4 inches i in Front, 21 


2 Lee 


y 1 
Y ns 
* 113 | 
I. ; 
| D 587 . 8 
n 12. * - 4 
1 5 * P | | 
9 693 . ” 
K Square fell inch. 346 9. Failed > 


910 40 


5. 0 
Here _ £2 your — 5 an. rl d the Depth bby the Front 


= ſo found the Content of the Bend Fial i in Feet, half of 


thoſe, being added, gives the Content of a N 2 | 


reduce into Squares. 


IV. 1 the Rod, us 28 in 


* 


_ Brack-Work. : © 


"17 
£ 


D are taken in Feet and lucbar, and the Content; £4 
te | given per the Square of a Red of 161 Foot. 


The Content of this Work is found in the ſame manner as 
all the other, to wit, by Multiplying the Length by the Breadth 
. and only differs from the former in two thin 


* 1. When you have ſo found the Superficia 7 Content is in Feet, 


divide it by 272, the Square Feet in ons Rod, the Quoto 14 


Kods, the Content being always ſo given 


2. "That when ti ante or Jl than» Brick ad + thick, it 


26 | muſt be reduced to that thi 


the Square Rofl of a Frick and 2 To 


ich obſerve. 


7s meaſured by - 


Rule. Mult ply the Frodutit 7 the Longth and 3 of the 


wh - 


Wal? 


— 


high, and 3 Bricks cb how man Rod 2 ? HE 


* * S 
44 5% 


977 18 Meaſuring. 6. ' Sei: 
Wall by as many half | Bricks as it contains in Thickneſs, which 
Product divided by 3, gives the Content ef the Wall, 1 Brick 
end ; thick, which ſuperficial Feet divide by 272, the Quote ts 
Square Rods reduced to 1 Brick and ; or ore ſhort by the fol. 


Swing Table. "ty 
% 6 Brick 
8 Subtract 
1 TA 3 the aid 


For 3 Multi phy by 2 Thickneſs to ET} 
4 Multiply — 3 \ Brick and J. d. 


TT 6 Multiply b y 4 614 $14A% CL I$% 11 


Ex. 1. "Suppole a Wall of a Garden 213 feet aboat, and 13 
Hat 4 inches high, and 1 Brick and: T thick, ** many Rods? 


"_ 
13 +» 4 
2769 . 0 


rv Rods, feet. 
272) 2840 . © (10: 120 
... & 10 
Ex. 2. How many Rods of Brick-Work in that Wall which 
8 49, * 7 Inches nr. _—_— II feet high, being 1 2 


et * 
40. - 
r 19118 9008 917 
1 * Fila Yo SS». 5 a 4 a 
4 ; bY © Ty f — — EEC 
* 4 nah 111 1 bs .nu \ 3) 446 N 9. a y 3:21:01; 7 | 
- * — : ( ; 


821 ad ö Rz $ 100 Ut: 148 9 . 8 8 . 1:5 £f : its "TY 

Rods feet. inch. park 272) 297 . 7. 44 

Anſw. I . 25 . 7 34 1. 25% 7 4 1.4 + 
Ex. 3. If a Wall be 25 4 about, and 12 1 7 inches 


* ; 12011238 £ a 
, © 6 * pts 1 wa : ; TN vo r 8 
4 He x Ef + 5 5 3110 11 i Lt * Re Fic ; . 11 Ly 1 1 0 Fr 
P » . . 3 ; | 
E A EXE Q:: * MA bv a , * 50e 0:1 
5 5 2 0 1 - 44 1110 "it _ 
2 Vo ad 1 5 Ta 21 . 0 I 5 ieee N Ec 
; | Hd 9 * | g | 
© ** . 5 a ; | eh TRIO 1 
ie inch. 3995 N 2.5 Ir Ty My N 5565 | * 141 


N 23 * 036 94 « 050 22 5 - ellis fret, 8 
: ee e 22 4 3 23): 136. 44 


. 59 19 2 boy 8 W 71 ©1685 ; 
: 4 . . 1 
N. E 8 . 11 6 PIKE 483 * — 0 R 91153 = 
* W © LY £4 WE * . be 3 
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Sect. 1 Meaſuring, 


e 
upwards or downwards, ſo that its Foints A, B, C, D, deſcribe 
the Lines AH, BG, C 


447, 
f ſolid Meaſure. 1 

What reſpects Length, Breadth and Thickneſs, 

Rule, Multiply the length by the Breadth, and that Produ 
by the depth. © ON 
b Otherwiſe, AY the Area of the Baſe by the height, the 
Produ8 gi uss the ſolid Content, which if in Feet, divide by 27; 
the / olid Feet in ons Yard, reduces them to ſolid Yards, if in 
Inches by 1728, gives ſolid Feet, &c. | | 

Demonſtration. 


For a Surface AB CD being imagined to move, - ſuppoſe 


CF, DE, and <onſequently, each Line 
therein deſcribe other Surfaces, &o. there will be generated by 
this Motion, a Magnitude-called a Solid, having three Dimen- 
ſions, , viz. Length, Preadth, and Thickneſs : Therefore that 
Surface A BCD, . divided into little Square Area's, and 
moving the height AH, divided by a like meaſure for Length, 
may be conceiv'd to produce as many ſmall Cubes, as is the 


number of the little Areas, in the Surface, ABCD, mul- 


tiply d by the number of the Diviſions in the height AH. 5 


AS Av: 0 
D—< Ic | 
Hi anne . G 
EK | x 
Timber and Stone. 


The Content given by the Solid Foot. 

Ex. 1- How many Solid Feet are contain d in that piece of 
Timber, whoſe Length is 17 + Feet, Breadth 23 Inches, and 
depth 2 Feet 7 Inches? | 

Anſw. 86 feet, 7 inches, 9 parti. 3 
N 110 8 | | Length * 5 . | 9 73% l many : 
Ex. 2. A Stone ſ Breadth 3 : 11 Jed ker 4 
. Depth 2: 84 HR 


The Content given by the Sa d. ls ne 


Be: A Vault di gged 97 1 1 42 vet 
inches 25 how on id Boe ; * fo 


Fs © Len * 


* 12 15 . 8 . I x 


27) 151 3 = 6 Fr: 74 Feet. inch, part. 
. nſw. 5 16. 10. 6 
Ex. 4. How many Yards of digging will thert be in a Cellar 


that is 25 fer 4 inches long 15.8 Broad, e 
Anſwer 110 Yards, 6 feet 8 cle te it 285 


For the, Menſuration of round and Square Pillars, W 
Cones, Globes, Cylinders, Cc. See Mr. * zoth, Ge 
of his Appendix. 2 ARE : 
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